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Fifty  years  ago  in 
1928,  Henry  Ra* 
dio  first  offered  to 

help  amateur  ra- 
dio operators  solve  their  communications 
problems.  Today  Amateurs,  not  only  in  the 
United  States  but  throughout  the  free  world, 
still  look  to  Henry  Radio  as  their  pre-eminent 
supplier  of  fine  communications  equipment* 

Fifty  years  is  a  long  time  in  the  life  of  an 
individual.  It  is  a  long  time  in  the  history  of 
amateur  radio.  So  we  are  proud  to  be  cele- 
brating our  fiftieth  anniversary  of  service  to 
Amateur  Radio.  We  believe  it  says  some- 
thing important  about  Henry  Radio  and 
about  the  pioneering  contributions  we  have 
made  to  our  industry. 

From  the  begining,  we  offered  personalized 
service-  Service  that  recognized  that  every 
person's  needs  were  as  individual  as  each 
person  is  unique. 

We  were  the  first  to  offer  low  cost  time 
sales  of  Amateur  equipment,  We  were 
among  the  first  to  trade  for  used  equipment. 


Even  then  we  had 
an  expert  service 
department  to 
assure  that  each 
piece  of  equipment  operated  the  way  it 
should.  We  pioneered  ^satisfaction  guaran- 
teed '  and  the  ten  day  free  trial  policy  Then 
as  now  we  recognized  our  obligation  to 
provide  amateurs  everywhere  with  fine 
equipment  and  good  service. 
At  Henry  Radio  we  don't  knowany  other  way 
of  doing  business.  Since  we  have  been  active 
amateurs  for  all  these  years,  we  know  the 
correct  answers  when  we  ask  ourselves,  'Is 
this  the  way  \  would  want  to  be  served  if  I 
were  a  customer  of  Henry  Radio?''. 

Looking  back,  50  years  seems  a  long  time. 
Looking  ahead  we  feel  like  eager  youngsters 
impatient  to  know  the  exciting  new  experi- 
ences that  the  next  50  years  wilt  bri ng .  Eager 
to  help  our  amateur  friends  all  over  the 
world  share  the  unique  communication 
thrills  that  only  amateur  radio  can  provide. 

May  we  help  you? 


^  ^S^-*^ 


^f^  vvevvvt 


'"-^Jn-  ^^s^ 


11240  W,  Otympic  Blvd.,  tos  AngeYes.  Calif.  90064   213/477-6701 
931  N.  Euctid,  Anaheim,  CaliK  92601  714/772-9200 

Butler,  Missoyrj  64730  616/679-3127 
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think  af  yourself  as  an 

antenna  expekt! 

—you  select  your  components!  f 


1) 


Get  optimum  performance  band 
for  band.  Choose  from  medium 
or  high  power  resonators  tor 
your  favorite  bands. 


Fold  over  360°  swivel  mast  for 
quick  band  change  or  easy 
garaging.  Select  from  two 
versions,  fender/deck  or  bumper 
mount  location. 


-r 


^      Staintess  steel  bail  mount,  180^ 
;§y     adjustable,  commerciai  duty  for 
~ '       superior  mechanical  an^  electrical 
performance- 


Get  exceptionaf  reports, 
broadest  bandwidth, 
lowest  SWR.  Use  with  any 
convenient  length  50  ohm 
coax.  Matching  devices 
not  required. 


5 


For  convenience,  use  the 

Hustler  stainless  steel 

resonator  sprrng, 

and  special  design  quick 

disconnect. 


?TTand  you'll  mobile 

with  the  experts*  foremost 

choice.  •  • 


Get  fixed  station  reports  from 
your  mobile— operate  6-10-15- 
20-40-75  or  80  meters  with  the 
experts  and  join  the  vast 
majority  using  Hustler  for  nearly 
two  decades. 


## 


Modef  BM-I 
Bym^r  Mount 


Model  S5M'2  Ball  Mount 


Model  OI>1 
Quick  Di connect 


Model  RSS'2 
Resonator  Spring 


Model  L-1 4-240 

Mil  Spec 
50  Ohm  Feedtine 


"the  home  of  originals 
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Model  MO*2 

For  Bufn,|>©r 

Mount 

Location 


iModel  MO-t 
For  Deck  or 
Fender 
Location 


R#BOnatora 
RM 

400  watra  PEP 

Sup«r 

Resonators 

RM(S) 

2KWPEP 

Greate&t  Coverage 


HUSTLEfl  ANTENMA  l*ROOUCTS-tOf  tiitMn 
yws — drill  icul  daAngna— cr«ct*d  md  mflnafscturwJ 
by  AjfiflirictJi  inovnurty  iJibor  «r»d  m«taiiiiiU  — iaM  Ivy 
OQffimunicAli^ri  thrO^yghouHh*  world 


HutUfir  designs  Are  pdteHTCHJ  uHd^r  ana  Or  rn<^«  Qf  ]Ti# 
fnltcMirmg  a^siginetj  to  New-Tron>q«  CortiorfltKin  3Z9?732. 
3St3472.  3419869.  3373935.  332731 1 .  359«d1 4.  3&«2^5I 


Available  from 

mil  distribiitors 

who  rocogniza  tha  bast, 

neuj-tronfcs 
corpofotton 

15800  Connmerce  Park  Drive 
Brookpark.  Ohio  44142 
(216)  267-3150 
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,  the  HF  (160-10  m)  Maximizer 


E  ULTIMATE  SYNTHESIZED  HF  TRANSCEIVER 


"■s^; 
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ICOM's  superior  LSI  technology  introduces  the  most  advanced  transceiver  in  the  HF  world,  the 
IC*7011  Now  ICOM's  famous  One/Two  Team  of  single  knob  frequency  selection  and  dual 
VFO's  leaps  to  the  forefront  of  HF  with  an  extremely  compact,  all  solid  state,  fully  synthesized, 
100  W  CONTINUOUS  OUTPUT  Maximizer  of  all  modes  and  all  bands,  from  160-lOM.  The  IC-701 
is  the  ICOM  breakthrough  youVe  been  waiting  for:  the  future  in  HE 


0aai  Independent  VFO's  Built-in:  At 

no  extra  cost,  two  digitally  synthesized, 
independently  selectable  VFO's  are 
standard  with  every  IC-701. 

lOa  WATTS  OUTPUT:  The  compact 
IC-701  delivers  an  amazing  100  WATTS 
OUTPUT,  from  a  completely  solid  state, 
no  tune  final,  on  all  modes  and  all  bands! 

AU  HF  Bands,  160-IOM:  Fullband  cover- 
age of  each  of  the  six  bands,  plus  some 
extra  coverage  for  MARS. 

Fully  Synthealsed  Tuning:  No  time-lag: 
no  backlash:  unbelievable  bandspread, 
with  100  Hz  per  division  and  5  KHz  per 
turn. 


Continuonaly  Vaviable  Bandwidth; 
The  IC*701  provides  all  filter  widths  for 
SSB,  CW,  RTTY  and  even  SSTU 

Double  Balanced  Schottky  Diode  lat 
Mixer  is  standard  to  provide  the  finest  re- 
ceiver IMD  possible  in  a  Hamband  trans- 
ceiver, 

RF  Speech  Processor:  This  is  an 
iC-701  standard  feature  at  no  extra  cost. 

VOX;  Fastbreak  In  CW;  KIT;  AGC; 
Noise  Blanker;  Full  Metering;  and 

many  more  ICOM  quality  standard  fea* 
tures  come  with  your  IC-'701  HF 
Maximizes 


The  new  IC*701  is  simply  the  best  HF  transceiver  ever  made:  that's  all.  For  more  information 
and  your  own  demonstrations,  see  your  ICOM  dealer.  The  ultimate  HF  Maximizer  is  yours  in  your 
ICOM  IC.701. 


Sold  co^plfltA,  witli  bA««  ttilc  Biftd 
AC  powmt/mpmmkmtt  «■  flhown. 

IC-701  m««t«  FCC  Part  97.73. 


An  ICOM  Tudlo*  af  flnillcaaUy 
asce«d  FCC  ai>*clflcallooa 
IliKtttiig  aparloaa  a^laaoaa. 


Sp«]fl»lloiiai  OF'^lu^n^Caverag^LlJ  MKf  — 2.0  MK|:;3.S  MHx  ^4.Q  MHt;  7.0  MHi— 7.5  MHz;  14.0  MKz  —  15.2  MHz; 
21  Q  MHz  ~t\,5  MKi;  28.0  MHi  —  30.0  MHi  Q  Fr«£|ii«ncv  Coi^troL:  LSI  ba«ed  l€0  Hi  ttap  DlflhaJ  FLL  syntlicsizer  liidcpendeni 
Jnnvmit-Htcwve  dcipIcK  on  $ame  bimd.  s^iandaid  u^rh  every  radio,  G  FTetjuency  Rcftdotitr  6  digit  LED  ICO  Hx  readout  G  Poiver 
Suppiv  H«QLj(remenits:  DC  13,6  V  -^  i&%  h^egatlve  ground  current  drnfn,  tS  A  max  at  1Q0  W  outputn  AC  power  lupply^  ipEJikAr  con^cic 
kvr  AC  DperatfDn  G  Ant«niia  Impedance;  50  ohms  unbalartced,  V5WR  ZM:1  Q  Wclg^it;  7-^  Kg  G  Slje:  (trans<:«iv€r  un;^  onl}r1l 
Illmm  (b)  X  a^lmin  M  x  Sllmm  (d)CRF  Power  Output :CW  (AU  RITY  (Ft),  JTO  W^SSB  (A3 J),  1(M>  W  PEP;  ContlriuousJy 
AilJui-iiibEe  0-lCK> W  □  EiTii«^ion  Mnde*:  Al,  CW:  A3J.  SSB  ■,  Fl.  BTTY  Q  Hurrnqnic  and  Spurious  Output:  more  thnn  60  dB  below 
p«ak  pow^  {meets  FCC  97.73i)  Q  C^i^M  SupprBisElcin:  tnar?  than  40  dfi  dowHi  G  tlnw^nted  SMebaiidr  uit?re  thmn  4{)  dB  down  at 
1000  H*  AP  input  p  Microphone  Imped appe^  WH*  ohmc  □  Receiving  System:  triple  conversion,  mper  hetendvnep  with  continuous 
bandwidth  cOFitral  (lOO  Hz  —  2  A  KHz)  Q  HeceivlriH  Modes:  Al.  A3  J  (USB/LSB  J.  Fl  G 1?  Frequencies:  l»i  St  3nl,  9.0115  MHz;  2nd. 
10.7015  MHz;  with  conlinuousb^inciwidth  control  Q  SenBitivlty:  better  than  0.25  rrnlcrat^otts  for  lO  dBS^l-N/N  Q  Selectlvi||i^:5S^B, 
RTTY,  r  1.1  KHiai  -6  dB  (adjustable  to  ^  OS  KHz  mint,  t  2.0  KHiat  -60  dB;CW.  ^  250  Kzat  -6  dB  ir  TOO  Hz  at  -60  dB; 
CN-N.  =L  IW  Hz  at  -6  dB.  dr  500  Hz  at  -60  dB  (with  Audio  Flh«)  [j  &|HiFl«ia  R«e|M(i«e  Rejection  Ratio:  better  than  60  dB 


HF/VHF/UHF  AMATEUfl  AND  MARINE  COMMUNICATIOK  EOUIF-MENT 


ICOM 


ICOM  WEST,  INC. 
Suite  3 

13256  Northrup  Way 
Bellevue,  Wash.  98005 
(206)  747-9020 


DmTniBUTEOBY: 


ICOM  EAST,  INC. 

SuJte  307 

3331  Tower  wood  Drive 

Dallas,  Texas  75234 

(214)620^2780 


ICOM  CANADA 

7087  Victoria  Drive 
Vancouver  B.C.  V5P  3Y9 
Canada 
{604)321-1833 
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WASTED  REPEATER 
CHANNELS 

Will  hams  be  satisfied 
before  they  reach  that  totally 
ideal  situation  of  one  repeater 
for  each  two  meter  operator? 
One  of  the  more  fundamental 
flaws  In  this  scenario  is  that 
repeater  owners  never  use  any 
other  repeater  than  their  own, 
even  when  traveling*  Thus^ 
every  time  someone  puts  on  a 
new  repeater,  this  takes 
another  user  away  from  all  of 
the  existing  area  repeaters 
.  . .  and  our  ideal  situation  will 
not  only  have  one  person  per 
repeater,  but  will  also  thus  in- 
clude no  rag  chewing  or  con- 
tacts .  .  ,  just  people  occa- 
sionally kerchunking  their 
repeaters  to  make  sure  they 
are  .  +i1l  ^working. 

In  this  case,  we  should  be 
able  to  economize  on  channels 
to  some  extent.  A  repeater 
used  only  five  minutes  a  day 
for  testing  could  coexist  with 
hundreds  of  others  on  the 
same  channel,  providing  some 
means  of  tone  activation  of  the 
receivers  was  used  ,  . , 
repeater  owners  don't  want  to 
be  bothered  listening  to  other 
repeaters  on  the  channel  being 
kerchunk  . . .  hello  test , , ,  ker- 
chunked. 

In  the  interim,  before  we 
start  trying  to  fill  up  the  144 
MHz  segment  of  the  band  with 
repeaters,  let's  try  to  use  some 
common  sense  and  more  ade- 
quately use  the  53  channels  we 
already  have  set  up.  The  fact  is 
that  most  of  the  repeater  chan- 
nels are  being  occupied  by 
seldom-used  repeaters.  The 
small  groups  using  these  chan- 
nels will  put  up  vigorous  fights 
to  retain  thefr  channels,  even 
though  they  are  rarely  using 
them.  They  are  providing  little 
benefit  for  amateur  radio  in 
genera)  and  not  much  for  them- 
selves, outside  of  a  bit  of  ego 
massage. 

Though  1  prefer  to  come  to 
you  with  proposed  solutions  to 
problems  rather  than  with 
problems  and  no  solutions,  in 
this  case  I'm  wide  open  for  any 
ideas.  I  know  the  present 
system  Is  terrible.  Sure,  we 
have  repeater  coordinating 
councils,  but  in  most  cases 
they  are  working  on  the  basis 
of  repeaters  and  channets^ 
with  not  much  consideration 


given  to  the  actual  use  of  a 
channel.  Indeed,  we  don't  have 
any  concepts  as  yet  developed 
about  what  does  constitute  a 
used  channel  and  what 
doesn't.  How  much  right  does 
a  group  of  three  people  have  to 
exclusive  use  of  a  frequency 
pair  for  their  repeater .  - .  which 
is  used  perhaps  once  or  twice 
a  day  for  a  few  minutes? 

Perhaps  some  system  could 
be  tried  where  coordinators 
would  stack  repeaters  with 
smaller  groups  on  the  same 
channel,  but  with  continuous 
tone  separation.  Yes,  I  know 
this  is  happening  already  in 
some  areas,  but  the  fact  is  that 
very  few  coordinators  are  do- 
ing this  so  far  and  expansion 
into  the  144  IVlHz  segment  is  a 
very  poor  substitute  for 
cooperation. 

Let's  do  all  we  can  to  keep 
repeater  growth  sane  ...  to 
discourage  the  frivolous  set- 
ting  up  of  repeaters  . . .  and 
Seave  the  144-146  MHz  part  of 
the  band  for  other  develop- 
ments, at  least  until  it  is  really 
needed  for  repeaters  . . .  which 
is  still  a  long,  long  way  off. 

So,  shoutd  the  FCC  again 
move  to  deregulate  the  lower 
part  of  the  two  meter  band,  I 
plead  for  a  moratorium  on 
repeater  allocations  there  ...  a 
bit  of  brainstorming  on  ways  to 
better  utilize  the  band  we  are 
already  only  partially  using  . . . 
and  some  test  projects  to  see  If 
cooperation  can  be  achieved 
between  repeater  groups  shar^ 
Ing  channels. 

THE  YELLOW  PERIL 
Some  U,S,  manufacturers  of 
ham  equipment  are  trying  to 
get  restrictions  on  the  Import- 
ing of  ham  gear  from  Japan. 
What  is  the  problem?  Is  it  that 
we  are  not  able  to  keep  up  with 
Japan  technically  . . .  that  they 
are  able  to  out-engineer  us?  Is 
It  that  they  are  able  to  work 
more  efficiently  than  we  can? 
Japanese  firms  have  their 
own  problems  which  work  to 
bring  up  their  costs.  It  Is  not  in- 
expensive to  ship  equipment 
an  extra  10,000  miles  to  be 
sold.  Then  there  are  the  import 
duties  which  have  to  be  paid. 
Add  to  that  the  costs  of 
warehousing  here  so  ship- 
ments to  dealers  are  not  overly 
delayed.  Service  must  be  set 


up  . .  -  a  not  inexpensive  pro- 
ject so  far  from  the  factory 
. . .  complete  with  parts  and 
technician  training, 

U.S.  firms  are  much  better 
able  to  meet  sudden  changes 
in  the  market.  Look  what  hap- 
pened to  Japan  when  CB  sets 
stopped  selling.  It  took  months 
to  slow  down  the  pipeline. 
Even  after  the  production  lines 
stopped  making  sets,  there 
were  millions  of  CB  sets  ready 
for  shipment,  on  ships  coming 
across  the  Pacific,  and  on 
piers  on  the  U.S. 

The  most  basic  truth  of  inter- 
national trade  is  that  if  we 
want  to  sell  our  equipment  in 
Japan,  we  have  to  let  them  sell 
theirs  here.  If  we  don't,  they 
won't  have  the  money  to  buy 
ours.  And  if  you  don't  think 
they  are  buying  American  ham 
gear  in  Japan,  you  just  haven*t 
talked  to  many  Japanese 
hams. 

I  can  be  quite  critical  of 
Japan  for  the  import  restric- 
tions on  some  goods,  but  then 
they  are  paying  the  price  for 
this  protectionism.  When  they 
let  the  balance  of  trade  swing 
too  much  one  way  or  the  other, 
the  relative  value  of  the  curren- 
cies changes  to  even  it  out. 
This  increases  the  cost  of 
Japanese  equipment  for  us 
and  decreases  the  cost  of 
American  equipment  for  them 
. , ,  until  things  are  back  in 
balance  again. 

THE  LONG-RANGE  DISASTER 

The  recent  snowstorms  in 
the  midwest  and  Boston  area 
reconfirmed  the  value  of 
amateur  radio  under  emergen- 
cy conditions.  Hams  were  right 
in  the  middle  of  everything, 
from  the  beginning  .,.  and 
they  performed  well. 

In  the  Boston  mess,  there 
were  hams  among  the  3000 
cars  stranded  on  perimeter 
Route  128.  This  helped  of- 
ficials know  just  what  was  go- 
ing on  at  different  locations 
along  that  route  and  to  keep  up 
communications  with  groups 
of  stranded  cars.  You  may  have 
read  about  the  pilot  boat  which 
was  lost  with  five  people 
aboard  going  out  to  try  and 
rescue  sailors  from  a  stranded 
oil  tanker.  One  of  them  was  a 
ham  and  he  kept  those  ashore 
in  touch  with  what  was  going 


^ ,  pacesetter  in  amateur  radio 


The  TS-820S . . ,  still  the  Pacesetter.  It  has  proven 

itself  to  be  the  performer  we  promised,  proven 

itself  through  thousands  of  hours  of  operating 

time,  world  wide  and  under  the  most  difficuft 

conditions.  Unique  features,  superb  specifications 

and  top  quality  construction  ...  all  hallmarks  of 

Kenwood  amateur  products  are  eminently 

displayed  in  the  TS-820S.  But  then,  you've 

probably  heard  all  that  on  the  air  by  now. 


The  TS-820S  puts  out  probabfy  the  cleanest 
signal  on  the  bands.  The  third  order  products 
are  at  least  —35  dB  due  to  Kenwood's 
unique  RF  Negative  Feedback  (RFNFB)  circuit. 
State-of-the-Art  PLL  and  single  conversion 
design  are  combined  for  superb  spurious 
characteristics  far  exceeding  today's  FCC 
requirements  .  .  .  the  non-harmonic  spurious 
emissions  are  better  than  —60  dB  and  the 
harmonic  spurious  are  better  than  --40  dB. 

The  receiver  boasts  outstanding  sensitivity 
.  . .  better  than  .25  uV  for  10  dB  S/N.  And 
when  it  comes  to  dynamic  range,  it's  tough 
to  beat  the  TS-820S.  These  are  impressive 
numbers.  That's  why  so  many  prominent 
DXers  are  using  the  Kenwood  Pacesetter . . , 
the  TS-820S, 

The  man  to  see...  your  local  Authorized 
Kenwood  Dealer.  He  can  give  you  all  the 
information  you  need  and  the  best  deal. 
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VFO-820S  SP-820 


Kenwood's  unbeatable  combination.  Tht  VFO- 
820  solid  stale  remote  VFO  adds  greatly  to  the 
versatility  of  your  TS''820S.  It  has  its  own  RIT 
circuit,  control  switch  and  is  a  perfectly  matched 
accessory.  The  SP-820  deluxe  external  match- 
ing speaker  includes  audio  filters  for  added 
versatility  on  receive  and  two  audio  inputs. 


TRIO-KENWOOD  COMMUfSfrCATIONS  INC. 

1111  WEST  WALNUT/COMPTON.  CA  90220 


Touch-Tone  Decoders 


TWELVE 

DIGIT 

DECODER 

$125.00 


Decodes  digits  1,  2,  3,  4,  5,  6,  7,  8,  9,  0,  *  and  #. 

Tweive  5-volt  output  iines. 

Isoiated  5000  ohm  input. 

Operates  from  any  DC  voltage  + 12  to  +30  volts. 

Output  drives  TTL  logic  or  relays. 


lilP^ 


MODEL  T2  $39,95 

•  Decodes  one  Touch-Tone 

digit. 

•  Available  for  digits  1,  2^  3, 
4,  5,  6,  7,  8,  9,  0,  \  and  #. 
Also  for  digits  A,  B,  C,  D. 

•  Relay  output  SPST  Vz  amp. 

•  Operates  on  any  DC  voltage 
+  12  to  +30  volts. 


MODEL  AR-3  $39.95 

•  Sequence  de<;oder. 

•  Connects  to  12-diglt 
decoder. 

•  Three  digits  must  appear  in 
correct  order  and  timing  to 
close  output  relay. 

•  For  foolproof  secure 
signalling. 


Send  for  free  brochure.  ORDER  TODAY.  Add  $2  shipping /handling. 
Add  sales  tax  in  Calif. 
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Box  455,  Escondido,  CA.  92025  •  Phone:  [714]  747-3343 


on  via  an  HT'220  and  a  nearby 
repeater  right  up  until  the  ship 
sank.  It  was  sinocking  to  hear 
him  reporting  on  the  wave  that 
broke  over  the  ship  and  tore 
away  the  bridge.  Then  they  set 
anchor  to  try  and  pump  out  the 
water  which  had  poured  in. 
Next  the  anchor  gave  way  and 
all  was  losl 

But  what  about  CB  radio?  It 
was  a  mess.  Everybody  wanted 
to  help  and  the  result  was 
chaos.  Channel  9  sounded  like 
channel  19.  And  lust  to  help 
matters,  the  skip  came  rolling 
in  with  a  vengeance  and  the 
S-meters  sat  at  59  all  through 
the  days,  with  southern  and 
midwest  CBers  ratchet-jawing 
away,  making  DX  contacts  with 
their  high-powered  stations 
and  wiping  out  all  efforts  at 
emergency  communications. 

Some  groups  of  CBers  tried 
mightily  to  get  organized,  but  a 
call  for  vehicle  A1  would  result 
In  twenty  cars  responding.  Lit- 
tle could  be  done. 

The  Boston  conditions  were 
Incredible,  The  snow,  running 
to  three  and  four  feet  In  some 
areas,  was  plowed  out  of  the 
roads,  making  ten*  and  twelve- 
foot'hlgh  cliffs  on  each  side  of 
the  narrow  one-lane  canyons. 
Sidewalks  were  gone,  so  any- 
one walking  around  had  to 
walk  in  the  narrow  streets,  This 
made  It  almost  impossible  for 
cars  to  get  through.  After  a 
solid  week  of  being  kept  home 
by  law,  almost  everyone  was 
out  walking  around,  Just  to  get 
out  of  the  house.  All  but  emer- 
gency  use  of  cars  was  forbid- 
den, with  stiff  fines  and  towing 
away  of  your  car  if  you  messed 
around.  All  businesses  were 
closed,  so  there  was  realty 
nowhere  much  to  go.  The 
result  was  about  a  half  million 
people  out  wandering  around 
with  no  particular  place  to  go 
and  nothing  much  to  do. 
Emergency  cars  had  to  creep 
around  trying  to  get  through 
the  packs  of  people. 

It  was  most  fortunate  that 
telephones  were  working  well, 
for  they  were  used  for  a  large 
part  of  the  emergency  com- 
munications. Amateur  radio 
centers  and  mobile  units  acted 
as  backup  for  the  phones  and 
provided  the  needed  control  of 
mobile  units.  One  can't  even 
Imagine  what  it  would  have 
been  iike  without  amateur 
radio. 

WHICH  BRINGS  DP  WARC 

What  will  be  the  result  in 
future  emergencies  if  amateur 
radio  is  crippled  or  even  killed 
at  WARCj  the  International 
Telecommunications  Union 
conference  In  Geneva  next 
year?  Remember  that  most  of 
the  countries  which  will  be 
voting  on  frequency  alloca- 
tions next  year  do  not  have 

Continued  on  page  35 
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Ma   EpII    that   she   yhou 


ANTI^EMANTiCfSM 


W32VT's  Otherwise  ex- 
cellent article,  **Ham  Shack  An- 
thropometrics/* Is  somewhat 
marred  by  Its  title.  It's  unfor- 
tunate that  the  term  "anthropo- 
metrics" has  been  so  badly 
warped  Into  almost  erroneous 
common  (mls)usage.  "Anthro* 
pometrics"  means,  In  Its 
strictest  sensOi  "measure- 
ments of  the  human  body  to 
determine  differences  in  races, 
ethnic  origin,  individuals, 
etc. . ." 

I  would  Ilka  to  suggest  an 
alternative,  since  1  chose  to 
make  a  minor  criticism  in  the 
first  place.  "*Ham  Shack 
Ergonomics''  teiis  it  like  it  is,  I 
hope  this  doesn't  open  up  a 
semantic  debate,  but  rather  a 
new  avenue  of  future   73  ar- 

tJGies. 

Don  Ore  WB9CMT 
Flossmoor  IL 

Let's  not  have  any  antf- 
semantfcism  around  here.^ 
Wayne. 


STERN  KICK 
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Joe  Vicere 
Bristol  VT 

Dear  Joe: 

Here  Is  one  ham  who  hopes 
this  "kick  In  the  stern"  you 
asked  for  will  be  enough  to 
make  you  **get  with  it"  ("Ham 
Help/'  January,  1978,  p.  19). 

You  sound  like  a  smart  guy, 
and  I  have  been  in  Vermont 
enough  to  know  that  northern 
Vermont  is  more  than  "pucker- 
brush  T*  Vermont  has  a  goodfy 
number  of  fine  hams  whom  I 
have  gotten  to  know  In  the  six- 
teen months  that  1  have  been  a 
ham. 

In  July,  1976t  i  got  the  silly 
idea  that  I,  too,  was  tired  of  the 
things  that  tired  you,  and  that  I 
would  like  to  become  a  ham,  i 
was  seventy-two  years  old,  and 
that's  just  too  old  to  start 
learning  new  tricks  . . .  much 
less  such  a  complicated  thing 
as  codel  But  like  a  chump,  i 
asked  George  Lange  K5CAT, 
an  Extra  here  in  Muskogee, 
Oklahoma^  If  he  thought  I 
could  ever  become  a  ham,  and 
if  so,  would  he  help  me. 

George  said,  'If  you  will  do 


what  I  tell  you  to  do,  i  can  get 
you  past  the  Novice  code  test 
In  five  weeks... and  In  ten 
weei<s  you  can  be  a  fuil-fledged 
Novice."  i  didn't  believe  him, 
and  still  don't,  but,. . 

George  and  I  organized  a 
ham  class  in  our  church  recrea^ 
tion  building  and  we 
met  .  .  .  ten  of  us  .  . .  each 
Thursday  evening  for  a  couple 
of  hours.  In  five  weeks,  George 
surprised  us  with  a  code  test, 
and  we  all  passed  but  one 
. , ,  and  he  was  a  high  school 
boy  with  a  chronic  case  of 
girtftis. 

Late  in  August,  we  took  our 
theory  written  test  and  all  of  us 
passed.  One  of  the  class  took 
the  Tech  theory,  and  he,  too, 
passed.  One  year  later,  at  the 
age  of  73,  I  took  my  General 
and  got  that  thrill  of  ail  thrills 
when  the  FCC  examiner  looked 
up  from  my  test  papers  and 
said,  "You  made  ill"  Out  of  the 
ten,  six  or  seven  of  us  are 
Generals  ...  a  couple  are 
Techs  and  a  couple  took  leave 
of  the  ham  shack  in  favor  of 
college. 

Anyone  can  learn  code  if  he 
Is  of  a  mind  to  . . .  and  any  ham 
will  help  you.  WAINSY,  a  pro- 
fessor at  the  University  of  Ver- 
mont, lives  not  too  far  from 
you,  WA1LXL  lives  in  Marlboro 
and  WIMRJ  is  a  flight  In- 
structor and  former  FAA  flight 
controller . . .  any  one  of  those 
three  would  give  you  a  kick  in 
the  stern  to  get  you  on  GW, 
And  you'll  never  know  how  you 
will  like  it  until  you  try  it. 

Loren  Carl  berg  WB5WDQ 
Muskogee  OK 

P.S.  I  am  not  the  only  old  buz- 
zard who  started  late  on  his 
code.  In  my  class  was  a  guy 
who  Is  now  WBSV^DD.  He*s 
almost  as  old  as  i  am  and  he's 
a  General  now,  too  . . .  but  we 
tx>th  stUi  prefer  code  to  mike. 
You  don't  need  a  kick  in  the 
stern  to  start  you  . . ,  what  you 
need  Is  a  kick  in  the  stern 
because  you  haven't  started 
yourself,  it's  there  for  you  with 
plenty  of  help  just  for  the  ask- 
ing. That's  what  hamming  Is  all 
about. 


CALCULATING  POWER 
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patently  does  not  understand 
how  to  calculate  the  power  in- 
put of  his  station  and  unknow- 
ingly operates  in  excess  of  the 
1  kW  legal  limit. 

In  part,  rule  97.67a  states 
that  the  power  Input  shall  not 
exceed  1  kW  as  measured 
feeding  "the  vacuum  tube  or 
tubes  supplying  power  to  the 
antenna/' 

In  a  grounded  grid  amplifier, 
the  cathode  circuit  is  driven 
(which  is  in  series  with  the 
plate  and  output  circuits),  it 
can  be  shown  that  con- 
siderable driving  power  Is 
coupled  through  the  PA  to  the 
antenna.  Therefore,  the  exciter 
output  tube  input  must  be  in- 
cluded in  the  power  input 
calculations  because  it  Is 
coupled  to  and  supplies  power 
to  the  antenna. 

If  it  is  assumed  that  the 
author's  four  811  As  were  oper- 
ated with  a  1  kW  dc  input  and 
that  the  TR-4GW  was  operated 
at  its  full  rated  CW  input,  then 
the  dc  Input  power  of  the  tubes 
supplying  power  to  the  anten- 
na was  1200  Watts.  These 
assumptions  are  consistent 
with  the  author's  slated 
measured  rf  power  output  of 
850  Watts. 

Dick  Wilder  W3DI 
Crownsvilte  MD 

Maybe  he's  using  ft  on  the  Hf 
band,  where  1  i(W  is  known  as 
QRP.^Wayne. 


The  article  In  the  February 
issue  by  K4TWJ  was  well  writ- 
ten, but  did  show  that  he  ap- 


AFTiR  55  YEARS 

Yesterday,  the  maliperson 
left  a  strange-looking  envelope 
in  my  mail  box.  inside  was 
something  I  have  been  waiting 
for  for  over  55  years.  Yes.  over 
55  years  ago  when  I  was  12,  an 
old  man  of  about  18  who  was  a 
ham  tried  to  teach  me  the  code 
at  about  50  words  a  minute — or 
so  it  seemed.  As  I  did  not  learn 
it  in  about  10  minuteSt  he  told 
me  I  was  dumb  and  would 
never  get  my  license.  Several 
times  in  the  years  gone  by  I 
have  tried  to,  but  it  was  no  use. 
Several  things  got  in  the  way, 
like  a  little  depression  with  two 
daughters  to  raise,  then  a  cou< 
pie  of  wars,  then  a  heart  attack 
and  forced  retirement.  I  needed 
something  to  do  with  my  time, 
so  I  started  building  radio  con- 
trol models.  After  the  loss  of 
several  airplanes  due  to  outlaw 
CB  transmitters  on  27  and  72, 1 
was  told  to  get  on  53,  but 
another  hitch  came  up— l  must 
have  a  ham  license,  So  I  sent 
away  for  a  Heathkit  Novice 
course  and  joined  the  Sun  City 
ham  club.  After  several  months 
of  practice  with  the  i-leathkit 
tapes,  I  got  nowhere.  I  kid  you 
not,  at  68  It  is  hard  to  study. 
Anyway,  someone  mentioned 


your  tapes,  so  after  two 
months  I  am  now  W06EZM,  I 
have  sent  for  your  13  and  20 
tapes,  as  I  am  going  to  get  my 
GeneraL  1  also  have  subscribed 
to  your  magazine  for  three 
years.  Also,  one  of  my  best  in- 
vestments  for  information  is 
that  I  sent  for  a  lot  of  your  back 
issues,  i  enjoyed  the  Ancient 
Aviator  very  much,  as  I  spent 
most  of  my  working  life  as  a 
mechanic  and  inspector  on 
airplanes.  I  have  worked  in  the 
Congo,  Libya,  England,  and 
several  other  places,  and  am 
retired  from  Pacific  Southwest 
Airlines. 

Harold  R.  Gallant  W06EZM 

Sun  City  CA 

Don't  get  mad.  Heath.  We  get 
ten  times  as  many  compiaints 
about  the  ARRL  tapes,  but  peo- 
ple always  think  we're  picking 
on  the  ARRL,  so  we  don't 
publish  those  gripes  very 
often.  The  poor  picked-on 
League.— Wayne. 
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SWUNG 


1  would  like  to  write  a  few 
words  encouraging  you  to  con- 
tinue  publishing  occasional  ar- 
ticles of  interest  to  those  of  us 
who  enjoy  listening  to  the  in- 
ternational shortwave  broad- 
casts. The  January  "Looking 
West"  column  with  Bill  Paster- 
nak's sidelight  on  Radio  Neder- 
land  was  especially  welcome, 
as  was  the  review  of  the  Sony 
iCF-5900W  general  coverage 
receiver  in  the  February  issue. 

As  a  regular  listener  to  short- 
wave broadcasts,  I  may  be 
somewhat  biased.  However,  I 
feel  that  those  hams  who  have 
not  recently  listened  to  the 
shortwave  bands  are  missing  a 
lot  of  useful  and  entertaining 
information.  For  example, 
WARC  79  has  received  con- 
siderable air  time  over  the  past 
year  on  many  of  these  stations. 
In  addition,  since  many  of  the 
stations  speak  for  the  govern- 
ment of  the  country  involved,  it 
is  quite  easy  to  see  the 
political  situations  that  are 
likely  to  develop  at  WARC  79. 

Finally,  I  would  like  to  point 
out  one  item  of  common  cour- 
tesy. Answer  QSL  requests 
from  SWLs  as  you  would  from 
any  other  ham.  I  got  started  in 
ham  radio  by  being  involved  as 
an  SWL,  with  some  help  from 
the  local  amateur  radio  club. 
With  a  little  help  and  en- 
couragement, hams  and  SWLs 
can  share  in  two  interesting 
and  educational  hobbies, 

Gregory  W.  Smith  WD9GAY 

Woodrldge  IL 

You  can  order  more  QSLs  from 
73  for  those  SWL  reports. — 
Wayne. 
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The  age  of  tone  control  has  come  to 
Amateur  Radio.  What  better  way  to  utilize 
our  ever  diminishing  resource  of  fre- 
quency spectrum?  Sub-audible  tone 
control  allows  several  repeaters  to  share 
the  same  channel  with  minimal  geo- 
graphic separation.  It  allows  protection 
from  intermod  and  interference  for 
repeaters,  remote  base  stations,  and 
autopatches.  It  even  allows  silent  moni- 
toring of  our  crowded  simplex  channels. 


We  make  the  most  reliable  and  complete 
line  of  tone  products  available,  All  are 
totally  immune  to  RF,  use  plug-in,  field 
replaceable,  frequency  determining 
elements  for  low  cost  and  the  most 
ccurate  and  stable  frequency  control 
possible.  Our  impeccable  1  day  delivery 
is  unmatched  in  the  industry  and  you  are 
protected  by  a  full  1  year  warranty  when 
our  products  are  returned  to  the  factory 
for  repair  Isn't  it  time  for  you  to  get  into 
the  New  Age  of  tone  control?  * 
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ST-1 


TS-1    Sub -Audible  Encote- Decoder  •  Micrommialure  ifi 
size.125  k2  0  x  65"  •  Encodes  and  decodes  simultaneously* 
$59.95  complete  with  K-1  element. 
TS-1JR    Syb'Audible  Encodef-Decoder  •  Micrommialure 
veTsiofi  of  ttie  TS-1  measuring  just  1,0^  m  125' «  £5;  for  hand- 
held units  •  $79.95  complete  with  K-1  element. 
ME-3   Sub^Audlble  Encoder  •  Micmminiature  in  sire, 
measures  .45  x  1 1  x  .6'  •  Instant  slari-up  .  $28.95  complete 
with  K-1  element 

TE-8    Eight-Tone  Stih-Aydibie  Encoder  •  Measures  23'  t 
2.0'  X  7'  ■  Frequency  setectioti  made  by  eittier  a  pull  to  ground 
or  to  supply  •  $69.95  with  8  K  I  elements. 
PE-2    Two-Tone  Sequential  Encoder  for  paging  •  Two  call 
unit  •Measures1,25"5c2,0'x,65  •  $49.95 with 2 K-2 elements 


SD-1   TwO'Tone  Sequential  Decoder  •  Frequency  range  is 

268.5'  2109.4  Hz  •  Measures  12"  x  1.67"  x  ,65  •  Momentary 

output  foi  horn  relay,  latched  output  lor  call  light  and  receiver 

muting  burlt-in  •  $59 J5  with  2  K-2  elements. 

TE-12   Twelve-Tone  Sub -Audible  or  Burst-Tone  Encoder  ■ 

Frequency  range  is  67.0  - 263.0  Hz  sub-audible  or  1650  -  4200  Hz 

burst 4one  •  Measures  4  25"i  2.5  x  1.5  •  $79  J5  with 

12  K-1  elements. 

ST-1    Burst-Tone  Encoder  •  Measures  .95  x  .5  x  .5'  plus 

K-1  measurements  •  Frequency  range  is  1650-4200  Hz  * 

$29.95  with  K-1  element, 

f    COMMUNICATIONS 
SPECIALISTS 

426  W.  Taft  Ave..  Orange,  CA  92667 
(714)  998^3021 


Robert  Baker  WB2Gf£ 
fS  Windsor  Or 
Atco  NJ  08004 


TENNESSEE  QSO  PARTY 

Contds!  Periods: 

21D0Z  Saturday,  April  1  to 

0500Z  Sunday,  April  2 

1400Z  to  2200Z,  Sunday,  April  2 

Bonus  period  April  2  from 
0500Z  to  0600Z  for  out-of-slate 
stations  only  to  work  Ten- 
nessee mobile  and  portable 
stations  only  on  75  meters, 
BKOHANGE: 

Tann  stations  send  signal 
report  and  county.  Out-of-state 
stations  send  signal  report  and 
state,  province,  or  country. 
Work  same  slatior>  different 
bands  or  county  If  mobile  or 
portable. 
SOOmNG: 

Separate  CW  and  phone  con- 
tests (one  point  each  contact). 
Tennessee  stations  — QSO 
points  times  sum  of  (different 
states  including  Tennessee 
plus  different  provinces  plus 
different  Tenn  counties). 

Out-of-state  stations  score  1 
point  per  QSO.  3  points  per 
mobile/portable.  Final  score  = 
QSO  points  times  number  of 
different  Tenn  counties. 

Bonus  points~200  extra 
points    to    mobiles    and    por- 


tables   for    each    county 
operated  outside  home  county 
(10  QSOs  minj. 
FREQUENCIES: 

3550,    7050,    14050,    21050, 
28050,     3980,     7280,     14280, 
21360,  28580. 
LOGS: 

Date/time  in  GMT,  station 
worked,  band,  mode,  ex- 
change, and  score.  Use 
separate  log  sheet  for  each 
band  over  25  contacts;  con- 
testants with  100  contacts  or 
more  must  submit  cross-check 
sheet  similar  to  ARRL  oper- 
ating aid  No.  6,  Logs  must  be 
iegible  to  avoid  dlsqualifjca^ 
tloa 

AWARDS: 

Plaques  to  top  phone  and 
CW  scores  in  Tennessee,  to 
winning  mobile,  to  winning  por- 
tabie,  and  to  top  score  out  of 
state.  Certificates  to  every  sta- 
tion sending  log  with  15  con- 
tacts. Repeater  contacts  not 
allowed.  Mobiles  compete 
against  mobiles,  portables 
against  portables.  Minimum  10 
contacts  each  county  to  earn 
bonus  points, 

Tennessee    stations    on 


Apr  1  '2 
Apr  1-3 
Apr  8  9 
April  12 
Apr  15-16 

Apr  21-30 
Apr  22-23 

Apr  25-26 
Apr  29-30 
May  6*8 
May  13-14 
May  20-22 
June  3-4 
Jyne  10-11 
June  17-1  d 
June  24-25 
June  24-25 
July  1-2 
July  4 
July  6-9 
July  15-16 
Aug  19-20 
Sept  9  10 
Sept  16-17 
Sapt  23-24 

Oct  14-15 
Oct  21-22 
Nov  4-5 

Nov  16-19 

Dec  2-3 
Dec  9-10 


Tennessee  QSO  Party 

QRP  QSO  Party 

Open  ARRL  CD  Party— CW 

DX  to  W/VE  YL  CW  Party 

County  Hunters  SSB  Contest 

ARRL  CD  Party— Phone 

HoHdayIn  DiMie  Festival  QSO  Party 

Zero  District  QSO  Party 

B#fTnuda  Contest 

DX  to  WAfE  YL  Phone  Party 

PACC  Contest 

Georgia  QSO  Party 

Massactiusetts  050  Party 

Kansas  QSO  Party 

lARS^CHC/FHC/HTH  QSO  Parly 

ARRL  VHF  QSO  Party 

West  Virginia  QSO  Party 

ARRL  Field  Day 

First  REF  Ten  Day 

7  Land  QSO  Party 

ARRL  Straight  Key  Night 

lARU  Radiosport  CompetHfon 

VHF  Space  Net  Contest 

New  Jersey  QSO  Party 

ARRL  VHF  QSO  Party 

Scandinavian  Activity  Contest— CW 

Delta  QSO  Party 

Scandinavian  Activity  Contest— Phone 

ARRL  CD  Party— CW 

ARRL  CD  Party— Phone 

ARRL  Sweepstakes- CW 

ARRL  Sweepstakes— Phone 

Second  REF  Ten  Day 

ARRL  160  Meter  Contest 

ARRL  10  Meter  Contest 
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phone  call  *'CQ  Tenn  QSO 
Party;*  on  CW  "CO  Tenn"  or 
"TEST"— variations  to  en- 
courage contacts  from  non- 
contestants  will  result  In  dis- 
qualification. 

Mailing  deadline  May  1^ 
1978.  Send  self-addressed 
stamped  envelope  to  Dave 
Gogglo  W40GG,  1419  FaveH 
Dr.,  Memphis  TN  38116. 

ANNUAL  APRIL  QRP 

QSO  PARTY 

Starts:  2000  GMT 

Saturday,  April  1 

Ends:  0200  GMT 

Monday,  April  3 

The  contest  is  open  to  all 
amateurs  and  is  sponsored  by 
the  QRP  Amateur  Radio  Club 
Internationai,  inc* 

Stations  may  be  worked 
once  per  band  for  QSO  and 
muitiptier  credits.  Each 
member  QSO  counts  3  points, 
non-member  QSOs,  2  points. 
Stations  other  than  W/VE 
count  as  4  points  per  QSO. 
Multipliers  are  as  follows: 
More  than  100  Watts  Input 
power— x1;  25  to  100  Watts— 


x1 .5;  6  to  25  Watts— x2,0;  1  to  5 
Watts— it3,0;  less  than  1  Watt 
power — x5.0. 

Final   score  Is  QSO  points 
times  total  number  of  states/ 
provinces/countries  per  band 
times  power  multiplier. 
EXCHANGE: 

Members— RSni,  state/prov- 
ince/country, QRP  number. 

Non-Members— RSfOt  state/ 
province/country,  power. 

FREQUENCiES: 

CW~3540,  7040,  14065, 
21040,  28040. 

SSB— 3960,  7260,  14300, 
21360,  28600 

Novice— 3720.  7120,  21120, 
28040. 

Alt  frequencies  ±5  kHz. 

ENTRIES: 

Send  full  log  data,  Including 
full  name,  address,  and  bands 
used.  Indicate  equipment, 
antennas,  and  power  used.  In- 
clude a  #10  SASE  for  results. 
Logs  must  be  received  by  May 
30,  1978,  to  qualify.  Send  logs 
to:  E.  V.  Sandy  Blaize  N5BE, 
417  Ridgewood  Drive,  Metairie 
l-A  70001 , 

Certificates  witl  be  awarded 
to  the  highest  scoring  station 
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jii- 


RESULTS  OF  THE  1977  INTERNATIONAL  POLICE 

ASSOCIATION  77  CONTEST 

November  12^13 

First  place  IPA  member  was  DJ8RK  with  €498  points. 
First  place  Non  IPA  was  DA2DC  with  688  points. 
First  place  SWL  was  HE9ILN  with  1914  points. 

Of  the  three  US  entries,  WB4QJ0  finished  top  with  1440 
points  and  11th  place  overall* 


J 


Heinz  DJ8RK,  the  firsf-pface  winner  of  the  1977  IPA  Contest  He 
is  active  on  CW  and  SSB,  but  prefers  higti-speed  CW  work. 


14 


RESULTS  OF  THE  1977  DELTA  QSO  PARTY 
High  score  from  within  Deita  division— K5G0  with  73,219 
points  (1003  QSOs). 

High  score  from  outside  Delta  division— K9BG  with  10,692 
points  (1 62  QSOs). 

(This  [5  the  second  year  in  a  row  for  K9BG,  formerly 
WB40GWJ 

High  score  club  station— WB5NEX  with  35,564  points. 
High  score  mobile  station— WA5KQN  with  13,158  points. 

D&itB  Division: 

ARK  K5Q0  73,219 

LA  WB5NEX  35,564 

MISS  K5SVC  45,290 

JEHH  WB4FPH  25,500 

First  DfStrSot: 


CONN           W1GNR 
EM  ASS         W1AQE 
VT                 K10RS 

2,31 2 
1,848 
875 

Second  District: 
ENY              W2WSS 
NLI               W2RPZ 
NNJ              K2PF 
SNJ               N2CM 
WNY             N2RT 

350 

2,163 

960 

300 

1,643 

Thif^  District: 
DEL              W3JZA 
EPA               WA3GNW 
MD                W3PYZ 
WPA             W3HDH 

368 
672 
324 
665 

Fourth  District: 
GA                WB4RUA 
SC                 N4LM 
VA                 WD4IMB 

736 
540 
1,479 

Fifth  District: 
NMEX           K5MAT 
NTEX            W5GVP 
STEX             KSTM 

665 
580 
2.556 

Sixtii  District: 
ORG              N6MU 
SDGO            WA60RJ 
SBAR            K6X0 

950 
110 
276 

Saventh  District: 
ARIZ             WA7W0C 
MONT          W7JYW 
NEV              W7HI 

294 

3,840 

703 

Eighth  District: 
MICH            W8WT 
OHIO            K6EKG 

1,0S6 
1,922 

Ninth  District: 
ILL                K9BG 
IND               WB9ZEZ 
Wise            KCCHe9 

10,692 

266 

594 

Tenth  District: 
IOWA            WBflVCP 
MO               WBD8AA 
NDAK           WA2DJM/0 

868 
946 
36 

Canada: 

ONT              VE3CDK 

MAN             VE4EA 

1,590 
1,014 

DX: 

BRAZIL         priDBE 

64 

In  each  state/province/country; 
other  places  depending  on  ac- 
tivity. One  certificate  for  the 
station  showing  three  ''skip" 
contacts  using  the  lowest 
power. 

COUNTY  HUNTERS  SSB 

CONTEST 

Contest  Periods: 

0001  GMT  Saturday,  April  15  to 

OBOO  GMT  Saturday,  April  15 


1200  GMT  Saturday,  April  15  to 
0600  GMT  Sunday,  April  16 

1200  GMT  Sunday,  April  16  to 
2400  GMT  Sunday,  April  17 

Please  note  two  four-hour 
rest  periodsl 

This  Is  the  7th  annual  con- 
test sponsored  by  the  Mobile 
Amateur  Radio  Awards  Club, 
Inc.  Mobile  stations  may  be 
worked  each  time  they  change 
counties    or    bands,    but    if 


RESULTS  OF  THE  1977  DELAWARE  QSO  PARTY 
November  12  and  13, 1977 

Out-of-state  Scores 
*  Denotes  state  winner. 
**Denotes  high  score  for  out-of-Deiaware  station. 


tie 


State 

Station 

Score 

A\B, 

W4RAL* 

1501 

^ 

WB5SLC/4* 

150J 

Alaska 

KL7IXZ* 

S 

Ariz, 

N7MM* 

600 

CaL 

WB6JQP* 

525 

Conn. 

W1VH* 

400 

Florida 

WA4RRB* 

200] 

K4TF* 

200  k 

K4YS* 

200  J 

Idaho 

W7GHT* 

325 

IIL 

W9QWM* 

325 

Iowa 

WBffTLE* 

625 

Ky. 

W4KFB* 

400 

Mafrte 

WA1ZAX* 

525 

Met. 

W3AKD** 

725 

Wash  DX. 

K3KWJ' 

200 

Mass. 

W1AT0* 

300 

Mich. 

WD8CYR* 

600 

Minn. 

Wi5PEC* 

200 

Mo. 

WBftOZY* 

100 

NJ. 

WA2ZWH* 

400 

N.Y. 

N2JJ* 

375 

N.C. 

WA4LW0* 

376 

Ohio 

K8TH* 

325 

Oregon 

WB7BVG* 

400 

Pa. 

WB3BKV 

2001 
200  f 

W3ZID* 

Tenn, 

W4DGX* 

105 

Texas 

W5HNS* 

650 

Vermont 

K1IK* 

150 

Va. 

N4LE* 

2001 
200  J 

W4ZRJ* 

W.  Va. 

WDSEHZ* 

150 

Wise. 

WB9PVi* 

575 

Canada 

Sfatfofi 

Score 

Ontario 

VE3DAP* 

450 

VE3CDK 

300 

Manitoba 

VE4RF* 

400 

Br,  Col. 

VE7DSA* 

675 

Country 

Station 

Score 

Japan 

JA2HLX* 

90 

JA2HGA 

60 

tie 


tie 


tie 


Delaware  Scores 
*  Denotes  county  winner, 
**Denotes  high  score  for  Delaware, 


Hew  Castie  Station 

WA3WPY* 

K3BBR 

W3TCi 

Kent  Station 

K3SXA/3** 

K3SXA/WA3QLS  (ops) 

W3CTM* 

Sussex  Station 
K3JU3* 
W3WL0 
WA3WiY 


Score 

6636 

5775 

5640 

Score 

23199  muiti-op 

268  single-op 

Score 
14575 
8602 
4620 


worked  again  from  the  same 
county  on  a  different  band 
count  for  point  credit  only. 
Mobile  stations  contacted  on  a 
county  line  count  as  one  con- 
tact but  two  multipliers.  Por- 
table stations  will  be  con- 
sidered fixed  stations.  Fixed 
stations    may    be   worked    by 


other  fixed  stations  only  once 
during  the  contest  regardless 
of  bands.  Repeat  contacts  bet- 
ween fixed  stations  on  other 
bands  are  not  permittedl  Fixed 
stations  may  be  worked  by 
mobile  stations  each  time  they 

Continued  on  page  58 
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BOARDS  INSIDE  CABINET 

1  CARR  OSC  unit 

2  VOX  unit 

3  AF  unit 

4  IF  unit 

5  Filtef  unit 

6  ^k>ise  Blanker/RF  Processor 

7  Rectifier  unit 

8  Rectifier  unit 

9  Power  XFMR 

10  Final  Amplifier  unit 

1 1  VCO  unit 

12  TUNE  control 

13  PLLunit 

14  RF  unit 

15  Counter  Display  unrt 

16  FM  unit 


FRONT  PANEL  CONTROLS 

A  Vox  gain 

B  Carrier  level/keyer  speed 

0  Audio  Peak  Frequency  system 
D  MODE  switch  (SSB,  CW.  FSK.  AM. 

FM> 
E  Cryslai  calibrator/Noise  blanker 
F  Rejection  tuning/variable  IF  passband 

tuning 
G  Frequency  memory  system 
H  Digital  pfus  analog  frequency  readout 

1  Band  switch  (160-10  meters  + 
WWV/JJY  receive) 

J   Clartfier  control 

K  RX/TX  Clarifier  selector 

L  RF  Processor  level 

M  RF  attenuator 

N  TUNE  control  (Places  transmitter  in 
"TUNE"  cx)ndition  for  ten  seconds,  then 
returns  to  "receive'' condition  to  protect 
final  tubes  from  excessive  key-down 
time) 


Design  And  Specifications  Subject  To 
Cl^ange  Wittiout  Notice  Or  Obligation 
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THE  SYMBOL  OF 


EXCELLENCE 


Y^ 


y 


The  smart  radio 
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YAESU  ELECTRONICS  CORP..  15954  Downey  Ave..  Pammount.  CA  90723  (213)  633-4007 
YAESU  ELECTRONICS  CORP.,  Eastern  Service  Ctr.,  613  Redna  Ter.,  ClncinnaU,  OH  45215 


FCC  Math 


John  F,  Leahy  WBSCKN 
P.O.  Box  539 
Gomafes  CA  9^26 

In  this  and  the  final  fnstatlment  of  our  series,  well  be  putting 
some  finishing  touches  on  the  math  edifice  we've  been 
constructing  and  In  the  process  pick  up  some  additionai  sym- 
boiism  and  techniques. 

By  now,  you  may  have  gained  a  bit  of  confidence  if  you  did  not 
have  such  in  the  past.  And  if  you're  still  not  too  confident,  at  least 
you  can  see  that  by  going  bacl<  to  elementary  school  arithmetic, 
back  to  beginnings,  we  can  spin  out  all  the  stuff  we  need,  without 
all  that  much  difficulty.  It's  Just  a  matter  of  going  slowly,  practic- 
ing, questioning,  reviewing,  playing  around  with  numbers,  and, 
above  aJI»  refusing  to  become  uptight.  (A  can  of  beer  or  two  can  be 
a  real  help  sometimes!) 

One  of  the  symbols  we  run  Into  every  so  often  In  electronics  is 
\r,  called  the  radlcaf  sign.  Radtcat  comes  from  the  Latin  for  root, 
and  V"  means  square  root.  It's  Justlhe.reverse  of  squaring.  4Mfour 
squared)  Is  4  x  4  or  16.  Weil,  n/IS  means  the  number  which 
multiplied  by  Itself  equals  16,  namely  4.  So  we  can  wrttej/TB" 
=  4,  Similarly,  \/g"  =  3,  >/W~  =  7,  \/700"  ^  10,  ViO.MO  = 
100  and  VI, 000,000     -  1000. 

Last  time,  we  saw  that  at  resonance  the  reactance  of  the  coll 
equals  the  reactance  of  the  capacitor,  from  which  we  got:  2TTf L 
=  1/(2TffC).  We  solved  that  equation  for  capacitance  (got  the  C 
up  by  ftself  on  one  side  with  everything  else  on  the  other).  But 
supposing  we  had  been  asked  to  solve  for  f,  frequency.  The  prob- 
lem is  that  there  are  two  Vs.  How  do  we  handle  a  situation  like 
that?  Following  the  rules  we  developed,  we  get  ff  =  1/[2(2)TnTLC], 
which  at  least  gets  the  f's  by  themselves  on  one  side  {the  two  Vs 
mean  f  times  f  or  f2,  as  usual).  Using  squares,  we  might  write 
that:  f2  =  1/[(2Tr)2LC].  The  (2ti)2  means  that  both  the  2  and  the  pi 
are  squared  (multiplied  by  themselves).  We  could  then  substitute 
whatever  values  L  and  C  have  Into  the  right*hand  side  and  work 
that  side  out  to  a  single  number,  so  that  we  had  f2  =  some 
number.  But  where  do  we  go  from  there?  Well,  (et's  take  an  ex* 
ample.  Suppose  f2  =  100.  Then  doesn't  f  =  10?  Because  f2 
would  then  be  10  x  10,  which  is  100.  So  f,  then,  equals  simply  the 
square  root  of  whatever  is  on  the  right-hand  stde.  Going  back,  f 
=  Vl/[(2n)^LC]*  Since  there  is  only  multiplication  and  division 
on  that  right-hand  side  (no  addition  or  subtract  ion),  we  can  apply 
the  radical  to  each  part.  VT~  =  1.  \/(2n)^  =  simply  Stt,  and 
VtC  is  just  vHC^  That  gives  us  the  relatively  important  for^ 
mula  for  a  resonant  circuit:  f  =  1/2WLC  I 

If  there  had  been  addition  or  subtraction  of  the  right*hand  side 
above,  we  could  not  have  applied  the  radical  sign  tp  each  part 
separately.  Note,  for  example,  that  V25  +  9  #  \/25  +  v^  - 
y/25  +  9  is  less  than  6  (because  v^36  is  6  and  25  +  9  Is  just 
34),  whereas  \/25  is  a  5  and  v^  is  3,  and  5  +  3  =  8.  Try  things 
out  with  numbers  if  there's  any  qoesllon,  and  you'll  seldom  go 
wrong. 

And  if  you're  not  certain  that  VT~  ^  1,  just  recall  that  1  x  1  = 
1.  Likewise,  2Tr  x  2n  =  (2tt)2.  (Notice  that  I  have  to  use  paren- 
theses there,  because  If  I  didn't  you  might  think  that  just  the  pi 
was  squared,  not  the  2.) 

Summarizing  what  we  just  saw,  we  can  establish  the  rule  that 
where  things  are  squared  we  solve  by  finding  square  roots. 
Another  example:  P  ^  E2/R.  Say  we  have  to  solve  for  E,  voltage. 
Using  the  algebra  we've  developed,  we'd  get  E2  =  PR,  Then  we 
apply  the  rule  above  to  get  E  =  s/PR;  voltage  equals  the  square 
root  of  the  product  (what  we  get  from  multiplying)  P  and  R,  power 
times  resistance. 

But,  of  course,  all  this  implies  that  we  know  how  to  find  the 
square  root  of  numbers  of  all  sizes.  Lots  of  calculators  have 
square  root  buttons.  And  there's  an  algorithm  (a  neat  little  pro- 
cess) for  finding  square  roots  in  a  fairly  straightforward  fashion 
in  most  algebra  books.  Well  assume  you  don't  have  such  a  cal- 
culator and  don*t  know  the  algorithm.  Since  FCC  exams  usually 
require  no  more  than  one-  or  two-digit  accuracy,  we'll  look  at  the 
simplest  technique,  namely  trial  and  error,  for  finding  these 
roots. 

Say  you've  worked  the  resonance  formula  to  the  point  where 
you've  found  L  times  C  to  be  0.00O00O0QO0086  (8.6  x  10-12), 
Look  closely  at  that  power  of  ten.  Notice  that  It's  a  multiplica- 
tion. We  just  saw  that  where  there*s  Just  muttipllcallon  or  division 
you  can  find  the  square  root  of  each  part  separately.  Now  S.6  is 


very  close  to  9,  and  V^  is  3.  But  what  about  that  10-12?  Weil, 
{10-^6)2  means  10-6  x  10-©,  and  from  our  rules  for  powers  of 
ten  we  get  10-6  +  -6^  or  10-12,  Since  this  kind  of  thing  hap- 
pens every  time,  you  can  see  where  our  rule  about  halving  comes 
from.  The  square  root  of  8.6  x  10-12,  then,  is  about  3  x  10-6, 
0.000003. 

But  what  do  you  do  If  the  exponent  of  TO  is  not  an  even 
number?  What  If  we're  trying  to  find  the  square  root  of  7.2  x  1011, 
for  example?  In  our  next  installment,  we'll  play  around  with 
things  called  logs  (not  the  wooden  variety).  Logs  is  short  for 
logarithms.  And  all  logs  are  weird  powers  of  ten,  weird  ex- 
ponents of  ten,  more  precisely,  like  5,5  which  Is  half  of  11.  but 
where  we're  at,  we  employ  a  little  trick  that  we've  already  seen  in 
another  context,  in  changing  micros  to  nanos,  for  example* 
We've  seen  that  0.07  microfarads  rs  the  same  as  70  nanofarads. 
0.07 x10-6  =  70x10-9.  No  doubt  you'e  been  puzzled  by  these 
things,  and  rightly  so,  since  Tve  never  clearly  explained  what's 
going  on.  So  here  goes! 

Again,  it's  the  old  "multiply  by  one  in  some  clever  form"  trick* 
Take  that  0.07  x  10-6,  Multiply  the  left  part  by  1000,  and  divide 
the  right  by  1000. 0.07  x  10D0  is  70. 10  -  6  divided  by  1000  is  10  ^  6 
divided  by  103.  We  subtract  exponents  to  get  10-9.  put  them 
together  and  we  have  our  70  nanofarads.  We  multiplied  the 
original  number  by  1000  and  divided  it  by  1000.  In  other  words, 
what  we  did  to  one  part  of  the  number  we  u/idld  to  the  other  part- 
Looked  at  another  way,  we  multiplied  by  1000/1000.  The 
multiplication  was  the  top  1000,  and  the  division,  the  bottom. 

Pull  the  same  kind  of  trick  on  our  7,2  x  10l  1  and  we  get,  for  ex- 
ample, 72  X  1010  (can  you  figure  out  how  I  did  that?*).  Now  we 
can  easily  get  the  square  root.  V72  is  about  8.5  (82  ^  64;  92  = 
31;  72  is  about  halfway  In  between).  Divide  the  exponent,  10«  by  2 
to  get  5.  Put  them  together  and  we  have  our  square  root,  8.5  x  105 
or  850,000. 

We  haven't  seen  much  trial  and  error  so  far  lt*s  getting  that 
first  part,  the  8.5  in  the  example  above,  that's  often  a  matter  of 
trial  and  error.  When  you're  not  sure  just  what  that  first  part 
should  be,  you  guess,  and  then  muHlpiy  your  guess  by  itself  (the 
simplest  calculators  are  helpful).  If  it's  not  close  enough  to  the 
square  you  started  off  with,  you  try  another  guess.  8.52,  for  ex- 
ample, is  72.3,  plenty  close  to  72  for  most  purposes.  But  you 
might  have  tried  d.4  or  8.6  or  something  in  an  altogether  different 
ball  park,  for  that  matter.  Any  of  those  multiplied  by  itself  would 
have  given  squares  further  away  from  72  than  8.5  gave.  Just  by 
trying  out  different  guesses^  you  can  get  as  close  to  an  exact 
value  as  you  need. 

Now  here's  an  exercise  for  you.  Answers  (with  work)  at  the 
endp  as  usual. 
Exercise  f: 

(1)  Solve  for  I:  P  =  !2r 

(2)  Using  the  formula  you  just  derived,  find  I  when  P  =  5  Wand  R 
=  200Q 

(3)  Find  these  square  roots  using  powers  of  ten:  (a)  362  (b) 
0.000018  (c)  520,000.000  (d>  0.0000000000047 

We  have  several  times  referred  to  the  fact  that  when  there  are 
additions  or  subtractions  in  a  fraction  one  cannot  perform  cer- 
tain operations  and  get  correct  answers.  Rt  =  RiR2'(Rl  +  ^2), 
the  formula  for  computing  the  equivalent  resistance  of  two 
resistors  in  parallel,  is  a  case  in  point  (and  there's  a  bunch  of 
other  formulas,  reactance,  inductance,  etc.,  of  the  same  form). 
Let's  go  to  a  number  equation  to  help  us  out  here:  2  =  [3(6)]/(3  + 
6).  In  other  words,  there's  2  Ohms'  resistance  across  pafaJlel 
3-  and  6-Ohm  resistors.  We're  trying  to  discover  what  krnds  of 
wiggling  we  can  do  with  an  equation  like  this  and  still  come  up 
with  true  equations.  It's  easy  to  find  lots  of  things  one  can't  do! 
Fof  example,  I  can't  bring  the  3  or  6  up  from  the  bottom  of  the 
right  side  to  the  top  left  separately,  2(3)  #  [3(6)]/6,  for  example, 
nor  does  2(6)  equal  [3(6)]/3.  Play  around  with  it,  and  you'll  find  lots 
of  others  that  don*t  work. 

Sooner  or  later,  though,  you'll  probably  stumble  upon  some 
that  work.  2(3  +  6)  =  3(6}  is  one  such.  Here  the  2  multiplies  both 
the  3  and  6  on  the  left  side,  in  other  words,  2(3  +  6)  =  2(3)  +  2(6)  ■ 
or  2(3  +  6)  :=  2(9),  and  either  of  those  equals  the  3(6)  on  the  right. 
Play  around  with  a  few  like  this,  and  you'll  see  that  where  there 
are  additions  and  subtractions  you're  okay  as  long  as  you  move 
the  things  added  or  subtracted  as  a  unit  if  they're  on  the  bottom 
of  a  fraction.  We  brought  the  3  and  6  up  together,  with  the  +  sign 
between  them. 

So  what?  Now  that  we  have  thai  stuff  up  on  the  left,  what  do 
we  do?  Well,  often  enough  we  know  what  the  total  resistance  we 
want  is,  and  we're  after  the  value  of  resistance  to  put  in  parallel 

Continued  on  page  f82 
'Multiply  the  72  by  10,  (divide  the  IQH  by  10  (which  Is  101). 
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RTTY  Loop 


Msrc  L  Leavey,  MM.  WA3AJR 
Rsndatlsmwn  MD  2f133 

Last  month  we  considered 
the  requirements  for  systems 
to  store  information  generated 
on  RTTY.  Seven  criteria  were 
presented  and  elaborated 
upon.  This  month  we  will  In- 
vestigate various  methods  in 
use  and  see  how  they  slack  up 
against  these  criteria.  As  a 
recap,  the  factors  were: 
t.  Ease  of  entering  data  Into 
storage; 

2-  Ease  of  inspecting  stored 
data; 

3.  Ease  of  editing  stored  data; 

4.  Ease  of  removing  data  from 
storage; 

5.  Volatility  of  storage  form; 

6.  Cost    and    availability    of 
technique; 

7.  Interchangeabillty  between 
users. 

Now,  let's  see  what's 
around. 

The  first  method  I  shall  call 
the  "tear-sheet  method/*  This 
involves  tearing  the  page  from 
your  page  printer,  after  receiv- 
ing something  worthwhile,  and 
potting  it  in  a  folder  for  safe 
keeping.  A  related  technique, 
the  ^'strip-rip  method,"  is  used 
for  ticker  tape  fanciers  or 
voyeurs  and  shall  not  be  dis- 
cussed in  detail  here.  Let's  see 
how  this  method  meets  those 
criteria.  11  certainly  Is  easy  to 
enter  data  into  storage,  re- 
quires no  additional  effort,  and 
stored  data  is  readily  Inspec- 
table.  Unless  the  shack  burns 
down  or  your  wife  goes  on  a 
cleaning  rampage,  the  record 
is  quite  nonvolatile.  The  tech- 
nique is  free  and  available  to 
just  about  anyone,  and  a 
Xerox*  copy  could  certainly 
be  made  to  interchange  be- 
tween users.  But , , ,  unless 
you  are  a  very  good,  fast,  and 


accurate  typist,  there  is  no 
easy  way  of  retransmitting  the 
stored  information.  Also,  while 
the  record  may  be  edited  with 
pen  or  (blue)  pencil,  production 
of  a  new  error-free  record  re* 
quires  manual  retyping  of  the 
whole.  While  the  deficiencies 
in  this  technique  make  it  im- 
practical for  on-line  storage 
and  retrieval,  it  does  have 
some  uses.  This  is  the  most 
convenient  technique  for  stor* 
Ing  information  which  will  not 
be  retransmitted.  Typically, 
that  would  be  material  such  as 
bulletins  or  third-party  traffic 
received  for  delivery. 

The  most  widely  used 
methods  of  information  stor- 
age in  amateur  RTTY  invoive 
paper  tape  that  is  11/16  of  an 
inch  wide.  They  all  share  cer- 
tain features,  which  will  be 
discussed  jointly.  Transmis- 
sion of  data  contained  on 
paper  tape  requires  a  tape 
reader  or  transmlttlng-dls^ 
tributor.  With  a  TD,  data  Is  sent 
without  difficulty  at  machine 
speed.  Paper  tape  is  relatively 
nonvolatile,  although  the  oiled 
tape  generally  in  use  does 
deteriorate  after  several  years. 
Tape  Is  fairly  cheap  and  easily 
available,  as  is  equipment  to 
produce  and  read  it.  Of  course, 
five-level  Baudot  tape  is  en- 
coded in  a  standard  format, 
and  tape  can  be  swapped 
without  problems.  There  are 
different  means  of  producing 
tapes,  however,  and  that's 
where  the  rub  lies* 

A  device  which  produces 
punched  paper  tape  from  a 
keyboard  is  called  a  **per- 
forator."  Whiie  possessing  all 
those  advantages  enumerated 
for  tape  techniques  in  general, 
the  "perforator  method"  has 
one  serious  drawback.  Infor- 
mation cannot  be  recorded  as 
It  arrives,  but  only  from  manual 
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input.  This  makes  the  perfor- 
ator method  suitable  only  for 
origination  of  material  for  later 
transmission.  Although  a  copy 
of  the  material  stored  can  be 
produced  by  running  the  tape 
through  a  TD  In  a  local  loop, 
changes  entail  retyping  the  en- 
tire tape  manually,  a  tedious 
process. 

With  a  "reperforator."  arrlv* 
ing  signals  may  directly  con- 
trol the  tape  punch,  and  stor- 
age  is  at  machine  speed.  This 
"reperf  method"  thus  comes 
closer  to  our  ideal,  with  the  ex- 
ception of  being  able  to  read 
the  stored  data  without  an  In- 
tervening step.  The  "typing- 
reperf  method*'  takes  care  of 
that  by  adding  a  mechanism  to 
type  the  text  directly  on  the 
tape.  Some  machines  type  on 
the  top  of  chadless  tape,  while 
others  punch  the  holes  clear 
out  and  print  the  letters  near 
the  sprocket  holes.  Correc- 
tions or  changes  may  be  en- 
tered by  having  theTD  control 
the  reperforator  and  stopping 
the  tape  to  manually  enter 
changes. 

By  the  way,  while  we're  on 
the  topic  of  tape,  there  are  real- 
ly two  types  of  tape  to  be  found 
in  Baudot  systems-  The  11/16- 
inch  tape  we  have  been  de- 
scribing is  the  Teletype  Cor- 
poration's system,  while  the 
Kleinschmldt  machines  use 
tape  that  is  7/8  of  an  inch  wide. 
While  both  of  these  tapes  are 
Baudot -en  coded,  they  are  not 
interchangeable  and  must  be 
used  on  their  respective  ma- 
chines. This  means,  of  course, 
that  a  Teletype  TD  is  not  com- 
patible with  a  Kleinschmldt 
perforator  and  vice  versa. 

Whiles  with  the  typing-reperf 
method,  It  may  appear  as 
though  we  have  reached  our 
ideal,  there  are  still  several 
problems.  These  tape  readers 
and  punches  are  large  noisy 
mechanical  beastles  that  col- 
lect dust  and  have  to  be 
cleaned,  lubricated,  and  ad- 
justed often  or  they  go  wacko. 


And,  while  they  are  reasonably 
availablet  there  is  often  no 
local  source  for  them  and, 
heaven  forbid,  just  about  no 
way  to  home  brew  one.  Also, 
although  tape  Is  quite  stun^,  it 
does  break  and  tear.  A  half 
hour  of  transmission  requires 
900  feet  of  tape«  and  there  is 
frequently  no  place  to  unwind 
and  wind  it  all!  Further,  what 
do  you  do  If  you  run  out  and 
can't  get  any  locally? 

What  we  need  Is  a  dense, 
cheap,  and  readily-avaiiabie 
recording  material  that  be- 
haves like  paper  tape.  Enter  the 
cassette!  Recording  the  RTTY 
as  AFSK  and  recovering  the 
signal  by  conventional  AFSK 
reception  techniques  Is  a 
viable  alternative  to  paper 
tape.  The  primary  disadvan- 
tage is  that  the  playback  will 
be  at  the  same  speed  as  it  is 
recorded.  That  is,  if  typed  in 
hunt-and-peck  style  at  20  wpm, 
It  will  come  out  that  way.  Its 
primary  advantage  Is  its  densi- 
ty for  storing  great  quantities 
of  material  (a  C*30  versus  900 
feet  of  paper)  which  may  have 
originally  been  contained  on 
punched  paper  tape,  such  as 
for  archival  storage. 

Fig,  1  is  an  attempt  to  order 
these  techniques  to  show  that 
each  has  its  own  niche  in  the 
scheme  of  things.  There  are 
other  techniques  than  those 
mentioned  here,  but,  for  the 
most  part,  they  do  not  apply  to 
the  amateur  applications.  One 
notable  exception  Is  digital 
storage  in  read/write  mem- 
ories, but  we  will  pick  that  up 
later  in  this  series* 

i  appreciate  the  questions 
received  from  readers,  and  am 
trying  to  answer  as  many  of 
general  interest  as  possible  in 
the  pages  of  T3.  A  self- 
addressed  stamped  envelope 
must  accompany  requests  for 
a  personal  reply.  Next  month, 
we  will  look  into  different  kinds 
of  fun  with  a  Telelype^*^ 
machine. 
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Fig.  t  Data  storage. 


Paper  tape — chad  versus  chadless  with  typing. 
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Ruggedized 
2  meter  VHF 


amplifiers 


An  add-on  unit,  no  intamal  connections  of  adjustments  required  to  asso- 
ciated equipment  Standard  Amplifier  Models  operate  FM.  Linear  Models 
operate  all  modes:  SSB,  FM,  AM,  RTTY,  CW,  etc.  "Microslrip"  design  provides 
high  stabiiity  and  optimum  perfomance  over  wide  bandwidth,  Factory  ad- 
justed, no  tuning  required.  MobHe  mounting  bracket  included.  RF  sensing  T/R 
switching,  adjusiable  dropout  delay.  Remote  keying  capability.  Thermally 
coupled  biasing.  Reverse  Voltage  protected  and  fused.  Conservatively  rated 
with  oversized  heat  sink,  Red  LED  indicators  for  monitoring  DC  and  RF.  VSWR 
protected  —  Ninety  day  material  and  workmanship  warranty. 


MODEL 
140. 

2M  15K50U 
2M  15X80 
2M  tSXSOL' 


INPUT 
POWER 
(watts) 

2-15 
5-15 
2-15 


NOM 

OUTPUT 

(warts) 

50 
SO 
80 


HOM 
CURRENT 

6 
11 

11 


PRICE 

$  99.95 

$129,95 
$139.95 


NOTES:  •Linear  AM.  CW.  FM.  SS8,  RTTY.  Unea;  nrKidels  wortc  wetl 
with  k)w  power  transmitters  of  2*3  watts  to  yield  20-30  w  output 

size:  AV^  x  5^2  x  2^ 
technical  sp^ectticaboos  and  dale  subiecJ  1o  diang&  wflhour  no\xm 


Ruggedized  DC  Power  Supplied 
Ideal  for  VHF  Amplifiers 

•  105-125  VAC,  50/60  Hz 

•  Fold  back  current  limiting 

•  laS  VDC  ±  .05V 

•  UL  listed  &  computer  grade 

components 

•  One  year  warranty 

•  5  mV  peak-peak  max  ripple 

•  Crowbar  over  voltage  protection 


Factory  warranty 

on  all  items 

10  day  money  back 

guarantee 


RS-12A  $69,95 
9  ADC  Contmuoiis 
12  ADC  InterTTiittant 
Recommended  lor  up  to 
BO  W  amp's. 


RS-20A  $89  95 
16  ADC  Continuous 
20  ADC  Intermfttant 
Recommended  for  up  to 
120  W  amp's. 


RS-6A  $49  95 

4  ADC  Continuous 

6  ADC  Intermittant 

Recommended  tor  up  to 

50  W  arrtp's  or  30  watt 

transmitters. 


RS^35A  $129.95 
25 A  Cor>tlnuouB 
35A  Intermittant 
Recommended  for  up  to 
250  Watt  Amp^s 


j©mmf- 


Order  thru  your  defll&r  or  write  direct 


ENGINEERING 

1320  Grand  Avenue 
California  92069 


San  Marcos 
(714)744-0728 


RESONATES  YOUR  TOWER 
ON  40.  AND  80  ! 


^r^ 


Imagine  usmg  your 
entire  towpr  and  pre- 
sent beam  system  as  a 
complete  low  angle 
radiator  on  40  and  80 
meters.  It  is  common 
knowledge  that  a 
dipole  or  mverted-vee 
must  be  at  least  1/2 
wave  length  high  (12(1 
feet  high  on  BO 
rnetersl)  in  order  for  it 
to  be  a  low  angle 
radiator  But  your  ex- 
isting tower,  ii  fed 
with  the  Stuart  EJec- 
tmn(C5  TOlUlBTUriEn 
can  be  made  lo  be  an 
optimum  low  angle 
radiator  on  40  and  80 
meters,  Thg  Stuart 
TOUJER  VM  €A  can  tie 
installed  arid  easily 
adjured  to  <i  low  swr 
oo  any  lo%^er  no  mat- 
ter what  the  size  or 
type  Tow«f  can  be 
grounded  or  not- 
Radiak  not  peceisary. 
No  more  Iwiywire  ap- 
pearance of  di  poles 
and  l-Vs,  Even  your 
wife  will  lojice  It  The 
Stuart  TOU/EHTUnEII 
takes  up  virtually  no 
extra  space  but  great- 
ly outperforms 
di  poles  and  I'V's  at 
the  same  height  plus  It 
is  easily  idju^table 
from  grou^kd  level 
Start  makirkg  better 
contacts  oi  the  40 
and  SO  meter  bands 
with  an  antenna 
'*!  systfifii  thai /eallv  gets 
out       The:     Stuart 


TOUKU 


lurii 


t 


fR        will 


handle  SOO  watts  out- 
put. 


^  ^ 
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We  ,!"■  Mj  confident 
that  vDu  will  hkeit  that 
we  offflt  a  10  dav 
monev  hhck  guarantee 
if  vou  are  in  4riv  ^^V 
di»S0li$fi^  Price  of 
1129,95  tntludri  ihipp- 
ing  in  cofitinentat 
Ifitted  Slatei 


VsA^^Jl^ 


STUART  XELECTRONICS 

755  N.  MAIN  ST. 
AKRON,  OHIO    44310    S3S 
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Looking  14/est 


Sm  Pasiernak  WABITF 
24854-C  rJewhaff  Ave. 
Newh^flCA  91321 

SAROC  was  a  waste;  CES 
made  the  trip  to  Vegas  woftti- 
while;  and  a  bit  more  on  inter- 
national SVULIng:  all  this  and 
more  (?)  in  this  month's  "Look- 
ing West.*' 

DOWN  THERE  REVtSITED 
DEPARTMENT 

My  postal  delivery  lady  must 
hate  me.  While  she  is  used  to 
delivering  all  sorts  o1  en- 
velopes and  packages,  never 
before  did  It  amount  to  a  bit  of 
an  "envelope  rush,"  It  seems 
that  my  "LW  dealing  with  in- 
ternational shortwave  listening 
struck  a  sweet  note  in  the 
minds  of  many.  Dailyj  the 
responses  roll  in;  to  date,  every 
one  of  them  has  been  positive. 
If  that  particular  *'LW"  brought 
some  real  joy  to  many  of  you, 
then  I'm  very  glad  I  wrote  It. 

In  the  months  since  that  was 
written,  I  have  updated  the 
-LW"  ''SWL  position"  to  a 
more  modern  receiver,  from 
Radio  Shack.  It's  called  their 
Realistic  Model  DX^40  and,  for 
an  under-$50  radio^  It  sure  runs 
rings  around  most  of  the  older 
tube-type  equipment  of  the  fif- 
ties and  early  sixties.  While  1 
freely  admit  that  this  Is  far 
from  the  ultimate  In  SWL  re- 
ceivers and  \  would  not  mind 
owning  either  the  Kenwood  or 
Yaesu  entries  in  the  SWL  field, 
for  the  price,  the  DX-40  is  hard 
to  beat.  It,  along  with  100'  of 
wire,  has  given  me  back  the 
world— and  tt's  sure  a  nice 
place  to  visit. 

One  of  the  nicest  pieces  of 
mail  in  this  regard  was  a  copy 
of  Happy  Station  Fan  Club  DX 
magazine  published  in  Adams^ 
town,    Pennsylvania,    by    an 


amateur  named  Larry  Mc Kin- 
ney WB3FJ0.  Subtitled, 
*'Smiles  Across  the  IVIiles/'  this 
very  professional-looking  pub- 
lication features  a  basic 
course  in  amateur  radio  theory 
along  with  many  other  features 
dedicated  to  international 
SWLing  in  general  and  Radio 
Nederland  In  particular.  Larry 
gets  $6  a  year  for  US  member- 
ship and  $10  for  overseas,  if 
you  want  more  Information  on 
the  Happy  Station  Fan  Club, 
write  Larry  at  424  Grant  Road, 
Adamstown  PA  19501.  if  you 
get  the  feeling  that  his 
magazine  impressed  me,  you 
are  right.  It  did, 

OVER  THE  MOUNTAINS  AND 
ACROSS  THE  DESERT  TO  LAS 
VEGAS  WE  GO  DEPARTMENT 

Yap,  it's  that  time  of  year 
again,  so  we  hop  into  tfie 
Torino  and  head  it  northeast 
along  California  Highway  14, 
Our  destination?  You  guessed 
that  as  well:  Las  Vegas, 
Nevada.  This  year,  though, 
there  was  more  than  just 
SAROC.  It  seems  that  some- 
one  had  thought  that  Las 
Vegas  might  be  a  fine  place  to 
hold  the  annual  winter  Con- 
sumer Electronics  Show.  Talk 
about  spectacular.  CES  com- 
pletely stole  the  thunder  from 
SAROC.  In  fact,  I  find  It  a  bit 
hard  to  write  about  SAROC  this 
year  since  I  spent  far  more  time 
at  CES. 

The  majority  of  my  SAROC 
time  was  dedicated  to  such 
things  as  the  FCC/Amateur 
Regional  Media  Conference, 
FCC  Forum,  and  ARRL  Forum. 
Very  little  else.  This  month,  we 
will  concentrate  on  the  Media 
Conference,  one  which  the 
FCC  personnel  haved  termed  a 
resounding  success. 

John    B.    Johnston    K3BE, 


Chief  of  the  Amateur  and 
Citizens  Division  (now  titled 
the  Personal  Communications 
Division)  of  the  FCC  seemed 
delighted  at  the  number  of  peo- 
ple turning  out  for  this  first 
^'regional  version"  of  the 
FCC/Amateur  Media  Meetings. 
While  I  was  too  engrossed  In 
the  meeting  proper  to  give  you 
a  head  count,  it's  my  opinion 
that  the  decision  to  take  these 
meetings  to  the  people  rather 
than  vice  versa  was  the  right 
one,  and  the  FCC  people  are  to 
be  complimented  on  this  ap- 
proach, 

John  acted  as  host  and 
moderator  for  this  gathering, 
beginning  things  with  an  up- 
dated version  of  his  FCC  slide 
show  that  included  one  slide 
depicting  the  many  stacks  of 
mail  received  from  people  like 
you  and  me.  John  assured  us 
that  it  all  does  get  read,  though 
most  never  receives  a  direct 
answer.  To  do  so  would  be  an 
impossible  task,  so  the  Com- 
mission tries  to  cover  pertinent 
topics  through  periodic  bulle- 
tins. Trying  to  answer  each  and 
every  question  on  a  one-for-one 
basis  wouid  make  for  an  insur- 
mountable paperwork  load.  We 
in  the  media  were  also  asked 
to  remind  you  all  that  at  pres- 
ent, and  until  further  notice, 
the  suspension  of  fees  stiff  is 


In  effect.  Therefore,  do  not 
send  ttie  FCC  any  monies  with 
applications,  if  you  do,  you  will 
receive  your  license  with  the 
words:  "If  You  Paid  By  Check, 
It  Was  Destroyed."  This  was 
the  simplest  way  that  the  Com- 
mission could  find  to  handle 
this  problem.  Simple  and  effec- 
tive, but  it  does  tend  to  make  a 
license  look  a  bit  messy. 

Here  are  some  interesting 
statistics  for  you,  as  provided 
us  by  John.  Question:  Each 
month,  how  many  (average) 
people  pass  amateur  exams  at 
FCC  offices?  Answer:  Techni- 
cian—232,  General— 150,  Ad- 
vanced— 57,  Extra — 8.  These 
are  people  who  walk  In  '"cold"! 
People  with  the  knowledge  to 
pass  the  test,  but  no  prior 
license!  Not  too  shabby,  (  must 
say,  Remember,  this  does  not 
count  the  hordes  of  new 
Novices  being  licensed  each 
month  and  those  upgrading. 
John  also  brought  a  bit  of 
laughter  to  our  assembled 
multitude  when  he  informed  us 
that  better  than  76%  of  those 
taking  the  20  wpm  code  exam 
at  the  FCC  offices  pass  it,  and 
added;  "This  must  prove  that 
20  wpm  is  by  far  the  easiest." 

To  those  of  us  involved  in  the 
world  of  VHF/UHF  communica* 
tlons,  the  presentations  of  two 
of  the  speakers   hold  signifi- 


SCRA  Past  Chairman  Bob  Thornburg  WB6JPi,  speaking  at  the 
SAROC  FCC/Amateur  Media  Meeting. 


Heath  Kline  of  Priority  One  Electronics  shows  his  wares  at 
SAROC. 
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cance.  Overall  spectrum 
management  was  covered  by 
Will  Anderson  AA6DD.  Will  ex- 
plained spectrum  management 
in  terms  of  space  (available  fre- 
quencies) versus  time  {utiliza- 
tion factor),  as  such  applies  to 
both  HF  and  VHF/UHF.  He 
stressed  the  need  of  develop- 
ing new  techniques  to  provide 
more  relay  spectrum  availabflf- 
ty  without  an  increase  in  relay 
spectrum  per  se»  stressing 
technological  advancement  as 
the  key  to  the  problem. 
Through  use  of  modulation 
folding  techniques  as  applied 
to  "commercial  2,5  kHz  sfiver 
band/'  Will  feels  that  a  massive 
Increase  in  available 
relay  pairs  could  be  found.  He 
feels  that  use  of  computerized 
PCM  techniques  coufd  en- 
hance this  even  further.  Why? 
Why  the  need  for  all  this  ad- 
vancement now?  In  one  word, 
"Communicator.*'  Should  a 
CommunicatOf  Glass  license 
come  to  pass,  and  with  it  the 
possibility  of  millions  of  new 
amateurs  needing  a  place  to 
operate,  and  most  wanting  the 
advantage  of  relay  commu- 
nication, we  wfll  be  hard  put  to 
handle  this  kind  of  problem 
uniBss  we  begin  to  plan  our 
destiny  now, 

Later  in  the  afternoon,  Bob 
"Hiornburg  WB6JPI  spoke  on 
repeater/remote  deregulation. 
Bob,  former  SGRA  Chairman 
and  current  member  of  that 
organization's  2  meter  Tech- 
nrcal  Coordination  Committee, 
stressed  the  need  for  "livable 
rules"    that    do    not    restrict 

technical  advancement.  He 
cited  the  present  controversy 
over  the  Report  and  Order  on 
Docket  21033  and  the  massive 
resistance  from  within  the 
amateur  community  to  its  im- 
plementation as  an  example  of 
this.  There  was  just  too  much 
"good"  and  "bad"  lumped 
together  at  one  time  in  one 
document,  with  almost  no  time 
to  evaluate  and  plan  for  its  im- 
plementation. It  was  stressed 
that  such  dereguFatory  factors 
shoufd  have  been  handled  as 
individual  points  and  indrvidual 
reports  rather  than  as  a  "total 
lump,"  so  that  the  **good** 
would  not  have  to  remain  re- 
stricted because  so  many  are 
against  the  small  amount  of 
**bad"  contained  therein.  Bob 
specifically  made  mention  of 
the  hold  on  remote  base 
deregulation  as  an  adverse  ef> 
feet  of  the  overall  staying  of 
21033  by  saying:  ''Kelsey  and 
Schlessinger  made  a  fine  writ' 
ten  presentation  to  the  Com- 
mission on  the  case  for  remote 
bases.  Perhaps  the  best  such 
(presentation)  ever  made  on 
the  topic.  Unfortunately,  it  got 
lumped  In  with  repeater  dereg- 
ulation, which  it  has  very  little 
to  do  with/*  (The  Kefsey  and 
Schlessinger   referred   to   are 


Mr.  William  Kelsey  and  Mr. 
Gordon  Schlessinger  of  the 
Southern  California  Repeater 
Remote  Base  Association* 
Last  year  they  filed  a  very 
technologicaliy  complete  re- 
quest for  remote  base  dereg- 
ulation which  tnecame  part  ol 
21033*s  initial  Report  and 
Order) 

Bob*s  presentation  stressed 
that  "we  amateurs"  have  the 
resources  to  handle  any  and  all 
problems    which    might    con- 
front  the  amateur  service^  be  it 
HF  or  VHF,  that  what  we  need 
are  ^'guidelines"  to  work  from 
rather    than    rules    covering 
specific  points  and/or  opera- 
tional   procedures,    and    that 
such  guidelines  must  be  struc- 
tured in  a  way  that  will  foster 
technological   growth   and   at 
the  same  time  bring  an  aware- 
ness   of    the    "self-policing" 
responslbHity  to  all  amateurs. 
Bob  and  the  SCRA  feel  that 
within  the  amateur  community 
lies  all  the  necessary  talent  to 
handle    current    and    future 
deregulation,    and    that    the 
Commission  need  only  ask  for 
this  talent  to  come  forth,  He 
suggested  that,  in  the  future, 
the   Commission    "field   test" 
any  form  of  regulation  and/of 
deregulation    by    "farming    H 
out"  to  a  group  of  experts  on  a 
specific  topic  and  then  using 
the    feedback    it    receives   to 
make  any  final  decision  prior 
to  total  implementation. 

On  the  matter  of  self- 
policing  in  relation  to  total 
deregulation,  Bob  commented 
that  the  one  rule  or  law  we 
need  is  some  way  of  prose- 
cuting the  '*bad  guy"  or 
"turkey"  and  getting  his 
license  pulled,  "The  amateurs 

can  find  the  bad  guys  . . .  it*s 
done  every  week  here  on  the 
repeaters  In  LA  . . .  the  problem 
Is  what  do  we  do  with  them 
once  we  find  them  . , ,  we  need 
a  law,  a  rule  that  will  enable  us 
to  get  them  out  of  the  amateur 
service  . . ,  to  stop  them  from 
(amming  repeaters.  WEST* 
CARS,  or  what  have  you  . . .  *' 
Jumping  in  with  a  comment, 
Ney  Landry  of  the  FCC's  San 
Francisco  Field  Office  stated 
that  though  he  thought  all  this 
was  a  fine  idea,  "Who  will  write 
the  legal  definition  of  the  term 
'turkey'?"  Needless  to  say,  this 
brought  more  than  a  chuckle 
from  the  audience. 

CES  WAS  A  BLAST 

DEPARTMEMT 

Ever  wish  that  you  could 
visit  one  place  and  see  every 
new  electronic  gadget  that 
your  heart  might  ever  desire  to 
own?  Bet  you  have.  I  was 
lucky  . . .  this  year  the  "dream" 
became  reality  thanks  to  the 
1978  winter  Consumer  Elec- 
tronics Show  being  held  in  Las 
Vegas  simultaneously  with 
SAROC.   CES  is  to  the  con- 


Just  a  smalt  part  of  the  CES  at  the  Las  Vegas  Convention  Center 


sumer  electronics  industry 
what  Dayton  is  to  amateur 
radio.  While  no  final  tally  Is 
availablej  on  closing  day  (and  I 
was  there  at  the  ctose  of  the 
show)  unofficial  figures  placed 
attendance  at  over  the  50,000 
mark,  f  heard  estimates  up  as 
high  as  65,0001  CES  them* 
selves  will  eventually  have  an 
official  figure,  but  whatever  it 
turns  out  to  be,  the  one  word  i 
have  to  describe  CES  Las 
Vegas  is  "crowded.'* 

1978  looks  to  be  the  year  of 
the  home  VCR  {videocassette 
recorder),    with    home    video 
entertainment    (games,    etcj 
equipment   rur^ning  a  distant 
second    and    CB/CB-related 
Items  still  quite  visible.  Now, 
these  are  my  views  and  do  not 
necessarily    represent    the 
views  of  those  showing  their 
wares.  However,  I  have  never 
seen  more  interest  exhibited  In 
home    videotape    equipment 
than  was  apparent  at  CES  Las 
Vegas.   For  those  not  aware, 
there  Is  still  a  bit  of  a  "fight" 
going  on  as  to  which  one  of 
two  Va"  tape  cassette  formats 
will    become    the    eventual 
market   standard.  These  two 
are  the  VHS  and  the  Beta  for- 
mats. Each  seems  to  have  cer- 
tain advantages  and  disadvan- 
tages, with  VHS  claiming  twice 
the  record/play  time  offered  in 
the  Beta  format  (4  hours  for 
VHS  vs,  2  hours  for  BetaJ  and 
Beta  claiming   superior   adja- 
cent line  noise  rejection  and 
slightly  better  resolution  in  ex- 
change for  the  shorter  record/ 
play  time.  As  far  as  1  am  con- 
cerned, both  systems  exhibit 
good  quality  reproduction,  with 
the   Beta   being  my  personal 
preference.  Both  systems  are 
helical  scan  and  both  appear 
to  be  based  upon  the  tlme^ 
proven  ¥4"  U-Matic  format  In- 
troduced a  few  years  back  by 
Sony.  (!  stiil  prefer  the  quality 
obtainable  from  W  over  Vi'\ 
but    U-Matic    tape    cartridges 
cost  twice  that  of  either  VHS  or 
Beta  cassettes.  It's  been  the 
advent  of  high  quality  Vz"  tape 
and    associated    techniques 
that  has  brought  video  record- 
ing to  a  point  where  most  of  us 


can  afford  it.) 

"Advanced"  home  video 
games  were  also  in  abun- 
dance,  along  with  mainstays 
such  as  home  and  mobile 
stereo  equipment,  the  latest  in 
television  sets,  and  some  CB 
radios  (though  not  to  the  extent 
I  thought  I  would  see).  I 
suspect  that  it's  a  sign  of  our 
times.  Last  year,  CB  was  In  the 
public  eye— you  know,  the  big 
fascination.  This  year  it's  video 
games  and  videotape  . . ,  next 
year??? 

There  were  a  number  of  ex* 
hibltors  showing  their  amateur 
equipment  lines,  Including 
both  Regency  and  Wilson, 
Wilson's  booth  continually 
drew  a  big  crowd  of  those  in- 
terested in  their  newly  an- 
nounced pint-sized  two  meter 
hand-held,  and  Regency  was 
not  wanting  for  visitors  either. 
The  Consumer  Electronics 
Show  was,  in  my  opinion,  the 
best  such  show  I  have  ever  at- 
tended. If  it  continues  to  run  In 
Las  Vegas  at  the  same  time  as 
SAROC,  SAROC  will  be  very 
hard  put  to  compete  with  it. 
CES  is  a  show  which  offers 
something  of  interest  to 
everyone,  man^  woman,  or 
child.  It's  a  show  of  dreams 
and  dreams  come  true,  one 
that  is  well  thought  out  and 
well  managed  on  a  very  highly 
professional  level.  I  seriously 
doubt  if  SAROC  or  anything 
else  can  hope  to  compete  with 
it.  It's  that  good! 

Before  leaving  CES,  I  have  to 
remark  about  one  particular 
booth  that  was,  in  my  eyes,  the 
"Show  Stopper.**  Kudos  go  to 
Kraco,  the  CB  and  auto  audio 
manufacturer,  for  coming  up 
with  the  idea  of  having  a  bit  of 
a  show  at  their  booth  featuftng 
trained  exotic  birds  provided,  I 
understand,  by  the  San  Diego 
Zoo.  These  "fine,  feathered," 
and  colorful  friends  seemed  to 
gather  crowds  simply  by  utter- 
ing their  normal  "bird  sounds." 
They  were  beautiful  to  behold 
and  probably  gave  Kraco  an 
edge  over  the  competition.  I 
know  that  1  enjoyed  watching 
them. 
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The  Full  Spectrum  of  VHF 


SCR  1000  ■  SiandanI  at  Comparison 
In  Repeaters  •  Now  Av^lable  with  AutopattA! 


2IH 

220IHHmI 

Optional  Cabinet 
$130.00 


180  Day  Warranty 


The  SCR1000/SCAP  Combination 


A  New 


Dimension  in  Autopatch  Repeater  Performance 


Now  Spec  Comm  has  taken  the  hassle  out  of  putting  an 
autopatch  repeater  on  the  air!  The  SCRIOOO/SCAP  is  a 
fully  self-contained  30  watt  repeater  with  built-in 
autopatch  and  land  line  control.  You  simply  plug  in 
the  phone  line,  hook  up  the  duplexer,  and  you're  on 
the  air!  The  usual  nnonths  of  problems  are  eliminated! 
The  SCRIOOO/SCAP  has  been  meticulously  engineered 
to  provide  the  smoothest  performing  patch  together 
with  a  positive  land  line  control  of  the  repeater.  Just 
look  at  ail  these  features: 


Under  chassis  view  of  SCRIOOO  with  Autopstch  instatted. 


^eatu^ted' 


Normal  patch,  or  secyre  "reverse"  patch 
3  digit  anti-falslng  access  —  single  digit  dis- 
connect 

3  digit  on-off  control  of  repeater  transmitter 

4  sec.  time  limit  on  access 


Built-in  adjustable  time-out  function  —  patch 
shuts  down  in  30-90  sec*  If  no  carrier  is  received 
Wide  range  audio  AGC 

User  can  mute  phone  Hne  audio  simply  by  key- 
ing his  mic  button  —  prevents  embarrassing 
language  from  being  repeated 
Patch  access  and  repeater  control  —  either 
over  the  air  or  over  the  land  line 


The  SCR  1000/SCAP  is  a  complete  Autopatch  Repeater  —  fully  assembled,  set-up  and  checked- 
out  in  our  lab.  As  with  all  Spec  Comm  products,  all  workmanship  and  components  are  of  the  very 
highest  quality.  The  price?  A  very  reasonable  $1499.95  —  complete!  ($1995.00  w/WP641  Duplex- 
er).  Get  your  order  in  A.S-A.P. 


Caft  or  write  today  and  get  the  details! 


SPECTRUM 


1055  W.  Germantown  Pk^ 
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/FM  Repeater  Equipment  — 

QuaUly  Steaks  For  hseHl 

See  what  our  customers  have  to  say  about  the  SCR  IWtO 


» 


The  quatityof  the  audio  Is  unbetievabfe  —  a  true  f&producUon  of  th^ in- 
put it  reafty  does  sound  like  simplex.  The  receiver  serjsitivity  of  our  Spec- 
trum  system  is  at  least  twice  the  Motoruia  system  we  had  in  service.  We 
have  24  Watts  out  of  our  dupleaer.  We  ati  have  fallen  in  love  with  your 
machine  . , .  Again ^  th&nk  you  for  an  exceiient  plGoe  of  equipment,  We  ere 
ceratirify  giad  that  we  purohasGd  a  Spectrum  tOOQ  nepeeter" 

Jim  Wood  W3WJK 
Mars,  PA  16046 


*'You  have  a  product  th&t  more  than  meets  the  specifications  you  claim  . . . 
In  the  receiver  you  have  a  winner,  the  intermad  is  fiBgiiglhie . . .  We  have 
man  y  o  ther  repea  ters  bo  th  a  ma  teur  a  nd  commercia  t  In  the  a  rea  and  as  of  yet 
no  problem  . . .  /rt  ctosing,  f  would  llk«  to  tftank  you  for  ptodtictng  a  product 
that  do«s  wttai  is  expected  of  ft.  \n  tttia  warldont  seldom  gets  what  he  pays 
for;  t  feet  our  group  hai  bought  and  received  out  mantys  wtitttt." 

Jim  Todd  WA5HTT 

Dallas  TX 


"The  receiver  is  exceilent:  typically,  If  a  25- watt  mobile  can  hear  th€ 
machine  (running  100  watts  out  of  the  duplexer},  he  can  get  Into  it.  That's 
pretty  good,  I  must  s&y.  Although  I'm  on  a  l&kHi  "splinter"  between  two 
BIG  repea terSr  we  don't  have  any  adjecent'ohannel  problems  with  the 
SCHIOOO's  receiver. ,  .although  the  "local"  19/79  group  has  headaches 
from  theif  repeeter's  receiver  whenever  a  mobile  operating  146.205,  {our 


freq.l  in  their  area  keys  up.  And  their  machine  Is  totally  "commerciari 
Needless  to  say,  the  audio  quality  of  the  SORlOOO  is  pretty  spectecular, 
Sv^ltching  from  input  to  output,  even  Melissa  Manchester  can't  tetlthe  dif- 
ference —  and  neither  can  L" 

S.  Katz  WQ2WIK 


•  The  SCR1000  —  simply  the  finest  repeater  avaiJabJe  on  the  amateur  market .  .  .  and  ofteth  corripared  to  'commercial" 
unrts  seJJing  for 3-4  times  the  price)  This  U  a  30Wt  unit  with  a  very  sensitive  &  selective  receiver.  Iricluded  is  a  built-in  AC 
Supply.  CW  IDer.  full  metering  and  lighted  status  indrcators/contro!  push-buttons,  crystals,  (oca!  mic.  etc  Also  provided 
are  jacks  for  emergency  power,  remote  control,  autopatcK  etc. 

•  A  full  comptemenf  of  options  are  available:  Duple^^ers,  Cable.  '?l\  HI/LO  Power,  Autopatch,  Racks,  etc   Please  fnquire. 

•  The  Spec  Comm  Repeater  System  .  .  a  sound  investment ,  .  .  available  only  by  direct  factory  order  $95000  Amateur 
Net.  Cornmercial  prke  somewhat  higher. 

SPEC  COMM  REPEATER  BOARDS,  SUB-ASSEMBLIES  &  ACCESSORIES 

All  equipment  assembled  &  tested.  For  2M  &  220  MHz. 
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SCR  100  Receiver  Board 

•  Ext,  wide  dynamic  range!  Greatly  reduces 
overload,  'desense',  and  IM. 

•  Sens,  0,3uV/20dBQt. 

•  Sel.  -edB  ®  ±  6.5  KHs.  -90dB  @  ±30KH£, 
MIOdB  w/opt.  8Pole  FiU,} 

•  ExG.  audio  qualHy]  Fast  squelchl 
S115,00  w/xtaL 

SCR  too  Receiver  A^^embfy 

•  SCRIOO  mounted  in  stijetded  housing 

•  Sarne  as  used  on  SCR  1000 

•  Completely  asmb3d.  w/FT.  caps,  &0239  conn., 
AF  GAIN  POT,  etc.  $185.00 

TRA-T  Timer  Reset  Annunciator  Board 

•  Puts  out  atone  "beep"  on  rptr.  xmtr,  apx,  1  sec. 
after  rcvd,  signal  drops  —  thus  allowing  time 
for  breakers 

•  Resets  rptr.  time-out  timer  when  tone  is  emitted 

•  Adjustable  time  delay  and  tone  duration 

•  Typically  used  with  CTC100  and  IDlOO 

•  $20,95  (Add  $18.00  for  Inst.  &^  ck.  out  in 
SCR1000) 

CTC100  CORrrtmer/ContrQl  Board 

•  Complete  COR  circuitry 

•  Carrier  'Hang'  A  T.O.  Timers 

•  Remote  xmtr.  control 

«  100%  Solid  State  CMOS  logic 

•  Many  other  features  S35.00 


FL-B  nc¥r.  Front' End  FlUer/Preamp 

Low-noise  preamp  combined  with  6  section 

filter 

Provides    tremendous    reiection    of    "outof- 

band"  signals 

Extremely  helpful  at  sites  with  many  nearby 

transmitters 

Gain:  apx.  12dB 

Selectivity:   -20dB  ®    ±17  MHZ;   -60dB  @ 

±4  MHZ(typ,) 

$69-95  {Add  $10.Q0  ^or  tnstaEtatiOn  &  ck,-out  in 

SCR1000) 


SCAP  Autopatch  Board 
Provides  all  basic  autopatch  functions 
See  features  on  opposite  page.  $225.00 

RPCM  Board 
Used  w^SCAP  board  to  provide  "Reverse  Patch" 
and  land-line  control  of  rptr. 
tnclades  M  "answering"  cifcultry.  $95.00 


COMMUNICA  TIONS 


SOT  110  Xmtf/Exciler  Board 

'  7  or  10  Wts.  Output 
■  Infinite  VSWR  proof 

True  FM  for  exc.  audio  quality 

Hew  Design  —  specifically  for  contlnuoirs  rptr* 

service 

Very  low  In  "white  noise" 

Spurious      70  dB 

With  .0005%  }ctal.  $135.00 

8A^1 0  3Q  Wt.  Amp  board  &  Heat  Sink.  3  sec  LPF 

6  re\.  pwr,  sensor,  S51,95 

SCT110  Transmitter  Assembly 
SCT110  mounted  in  shielded  tiousing 
Same  as  used  on  SCRIOOO 

Comptetely  asmbld.  w/F.T.  caps,  S0239  conn* 

7  or  10  Wt.  unit  $199.95,  Add  $62.00  for  30  Wt, 
unit. 

WP641  Duplex  er 
Superior  Band  Pass/Sanct  Reject  design 
Provides  great   rejection  of  "out-of-  band" 
signais 

Extremely  easy  to  adjust 
-93dB  typ.  Isolation.  $495,00  (fully  ckd.  Out 
W/SCR1000). 

ID100  ID  a  Audio  Mister  Board 

Adjustabl'e  ID  tone,  speed,  leve^  timing  cycle 

4  Input  AF  Mixer  &  Local  Mic  amp 

COR  input  &  xmtr.  hoid 

All  CMOS  logic 

Many  ottier  features  Programmed  $65.00 


(ShipJHandf.  —  $3,50.  PA  residents  add  6%  tax) 

Norristown  PA  19401  (215)  631- 
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Ecstasy  In 
Multimeterland 


build  this  autoranging  marvel 


Charles  J.  Green  WA4Am 

114  No.  Osceola  DrivB 

Indian  Harbour  Beach   FL  32937 

The  most  frequently  used 
and  trusted  piece  of  test 
gear  is  the  VOM.  New  ICs 
have  changed  the  appearance 
of  the  VOM  by  taking  a  giant 


step  in  providing  numeric 
readouts  in  the  place  of  the 
sometimes  difficult-to-rcad 
meter  movement.  Even  if  the 
greater  accuracy  w^as  not  con- 
sideredj  the  ability  to  match 
voltage  currents  and  resistors 
was  greatly  improved.  How- 
everj  not  until  recently  have 


Photos  by  Arnold  Cain  WB4FDD 


the  IC  manufacturers  been 
able  to  provide  the  function 
we  have  all  been  waiting  for 
. . .  autoranging! 

This  article  describes  the 
operation,  construction,  and 
calibration  of  a  complete 
4-3/4-digit  autoranging^  auto- 
zero  ^  auto  polarity  digital 
multimeter     capable     of 


measuring  dc  i?r  ac  volts  {.1 
millivoit  to  2.9999k  V)^  dc  or 
ac  currefit  (1  mA  to  2.9999 
Amps),  and  Ohms  {J  Ohm  to 

29.999  megohms).  The  auto- 
ranging feature  will  automat- 
ically provide  the  proper  dec!* 
mal  location  to  give  the  most 
significant  digits  possible*  A 
single  5  V  supply  is  all  that  is 
needed  for  operation  of  the 
meter. 

Circuit  Description 

The  block  diagram  (Fig,  1) 
shows  how  simple  the  cir- 
cuitry has  become  with  the 
introduction  of  Intersil's 
8052  analog  signal  condi- 
tioner and  General  Instru- 
ment's AY-3-3550  4-3/4-digit 
DMM  integrated  circuit 

A  voltage  of  unknown 
amplitude  is  applied  to  the 
variable  gam  amplifier.  Ide- 
ally, the  output  of  the  ampli- 
fier will  be  between  +2  V  and 
-2  V.  The  output  will  be 
converted  to  dc  if  the  ac/dc 
switch  is  in  the  ac  mode.  This 
unknown  voltage  will  be 
applied  to  the  Input  of  the 
8052  (ICII)  only  when  the 
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AY-3-3550  (IC3)  is  ready  to 
make  a  measurement  When 
ready,  the  sample  switch  will 
be  enabled  for  10,000  counts, 
the  sample  switch  is  turned 
off,  the  comparator  output  is 
sensed  for  polarity  by  IC3, 
and  the  polarity  data  is  used 
to  force  the  dual  slope  inte- 
grator to  integrate  In  the  op- 
posite direction,  IC3  will 
store  the  count  required  for 
the  integrator  to  cross  zero. 
This  count  will  be  directly 
related  to  the  amplitude  of 
the  unknown  voltage.  If  the 
integrator  does  not  reach  0  V 
by  20,000  counts,  the  un- 
known voltage  is  too  large.  In 
this  case,  the  variable  gain 
amplifier  is  set  to  reduce  the 
unknown  voltage  by  a  factor 
of  10  and  start  the  sampling 
over  again.  If  the  count  is  less 
than  1800,  then  the  variable 
gain  amplffier  has  insufficient 
gain.  In  this  case,  the  gain  will 
be  increased  by  10,  and  the 
sampling  will  repeat.  Note 
thati  as  the  gain  is  changed, 
the  decimal  point  is  shifted. 
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Fig.  h  Autoranging  DMM  block  diagram. 


Between  voltage  samples^ 
the  autozero  circuit  of  IC3 
will  recalibrate  specific  capac- 
Itors  so  that  the  new  measure- 
ment will  start  from  zero. 

The  5-digit  display  is  con- 
trolled   by   the   digit   multi- 


plexer internal  to  1C3.  An 
LED  to  the  immediate  left  of 
the  display  is  on  for  negative 
measurements. 

The  circuitry  is  compli- 
cated by  the  requirement  of 
an  accurate  positive  and  nega- 


tive voltage  reference  for 
dual-slope  integration.  A 
"flying  capacitor"  technique 
is  used  to  bias  all  input  volt- 
age to  ICn  to  +1  volt.  This 
way,  a  ground  level  appears 
to   be   -1    VQJtj    and  only  a 
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Fig.  2,  Switch  wiring  diagram. 
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positive  reference  is  required. 

Another  complication  is 
that  IC3  does  not  have  the 
drive  capability  for  the 
numeric  readouts.  Therefore, 
a  7447  decoder  driver  must 
be  added  for  segment  drivers, 
and  discrete  transistors  must 
be  used  for  digit  drivers.  Re* 
sis  tors  are  required  to  limit 
base  currents,  and  additional 


resistors  are  required  to  limit 
segment  current 

In  order  to  control  the 
variable  gain  amplifier, 
sample  switch,  and  autozero 
circuit,  analog  switches  must 
be  used.  The  three  analog 
switch  packages  are  powered 
from  a  ±8.2  V  supply.  The 
control  input  to  these 
switches  must  also  be  ±8.2  V. 
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Fig.  3.  ±8^2-yolt supply. 


Therefore,  a  level  converter  is 
necessary  to  convert  the  +5 
ground  level  of  IC3  to  ±8,2 
V.  The  three  LM339  ICs  were 
added  for  this  purpose.  Left- 
over portions  of  the  LM339s 
were  used  for  gating  func- 
tions. 

IC3  has  inputs  which  pro- 
vide the  capability  of 
changing  the  upper  and  lower 
limits  of  the  autorange  cir- 
cuitry. Since  all  three  func- 
lions  use  different  limits^  a 
4052  (IC4)  multiplexer  was 
required.  IC4  senses  the  mode 
of  operation  and  applies  the 
desired  range  limits  to  1C3> 
For  example,  the  upper  range 
for  volts  is  nnnn.n,  and  the 
upper    range    for    Ohms    is 

nn.nnn* 

The  ±8,2-volt  supply  was 
developed  experimentally.  A 
555  (IC7)  oscillator  drives  the 
primary    of    a    transformer* 


Each  side  of  the  center- 
tapped  secondary  forms  a 
half*  wave  rectifier  circuit 
with  one  being  positive  and 
the  other  being  negative* 
Each  voltage  is  regulated  at 
8«2  volts  to  limit  the  maxi- 
mum output  voltage. 

Since  IC3  is  a  digital  mul- 
timeter, not  a  digital  volt- 
meter, use  of  existing  cir- 
cuitry to  measure  resistance 
and  cun^ent  is  simplified.  In 
addition  to  providing  two 
inputs  to  IC3  for  the  function 
desired,  slight  modification  to 
the  variable  gain  amplifier  is 
required.  When  reading 
Ohms,  the  unknown  resistor 
becomes  the  feedback  resistor 
for  IC12,  and  the  feedback 
resistors  become  the  input 
resistors  for  1C12.  Current 
measurement  is  made  possible 
by  measuring  the  voltage 
drops  across  a  1-Ohm  resistor. 


£.Z|4r  1.3  V 


Fig.  4.  SchematfC, 
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Construction 

The  use  of  a  douWe-sided 
plated-through  printed  circuit 
board  simplified  construc- 
tion* Tiie  most  important 
decision,  prior  to  inserting 
parts  as  shown  on  the  assem- 
bly drawing  (Fig.  6),  is  to 
consider  the  mounting  of 
the  PC  board.  The  photo* 
graphs  show  the  front  panel 
3/4'*  from  the  board-  It  was 
with  this  In  mind  that  most 
capacitors  were  mounted  on 
the  bottom  side.  The  trans- 
former also  presents  a  prob- 
lem and  is  mounted  on  the 
bottom. 

The  four  18-tum  pots  can 
be  mounted  on  the  bottom* 
This  will  permit  calibration 
without  removing  the  front 
panel. 

The  rotary  switch  must  be 
insulated  from  the  board 
using  nonconducting  washers. 


Do  not  remove  the  nut  on  the 
switch;  doing  so  can  change 


the  stop  pin  for  the  switch,      PCB    is    simple,    since    the 
Wiring  from  the  switch  to  the      points  on  the  board  contain 


Fig.  5.  PC  board. 
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r/j.  6.  Component  layout. 


the  same  number  as  the 
points  on  the  switch.  Note 
that  the  common  lugs  are 
slightly  recessed.  When  wiring 
to  a  common  lug,  go  to  the 
number  specified,  and  use  the 
recessed  ItJg  (the  one  closest 
to  the  shaft).  Switch  lug-to- 
swiich  lug  wiring  should  be 
done  according  to  the  switch 
wiring  diagram  (Fig.  2). 

The  ac/dc  toggle  switch 
should  be  wired  as  shown  in 
Fig.  2.  The  PCB  is  marked  for 
easy  switch-to -PCB 
wiring.  Be  careful  when  in- 
stalling this  switch  in  the 
panel  J  as  it  is  easy  to  put  it  in 
upside  down. 

Use  caution  when  inserting 
the  !Cs,  Note  that  pin  1  is 
located  away  from  the  NRO^ 
except  for  IC4  and  IC5. 

T1  wiring  is  aided  by  PCB 
marking.  The  white,  black, 
and  yellow  leads  are  closest 


to  the  NRO.  Only  the  yellow 
and  white  leads  are  used 
(marked  Y  and  W).  The 
white,  blue,  and  red  leads  are 
connected  to  the  W,  B,  and  R 
points  marked  on  the  PCB. 

Calibration 

The  most  critical  adjust- 
ment    is     R40     —     the 

1.0000-voIt  reference-  This  is 
the  one  calibration  point 
where  it  is  desirable  to  bor- 
row an  extremely  accurate 
voltmeter.  An  easy  point  to 
pick  up  this  line  is  switch  2 
lug  15.  Simply  adjust  R40 
until  a  1.0000-volt  reading  is 
measured.  With  the  DMM  in 
the  volts  mode^  short  the 
vottage  input  to  ground,  and 
adjust  R48  for  a  zero  reading 
on  the  DMM  display. 

Connect  a  known-value  ac 
voltage  to  the  voltage  input, 
and  adjust  R50  for  a  proper 


reading  on  the  DMM  display 
(make  sure  the  ac/dc  switch  is 
in  the  ac  position).  Insert  a 
Ik  to  1J99k  precision  resis- 
tor across  the  Ohms  input 
(ac/dc  switch  in  dc  position), 
and  adjust  R39  so  that  the 
DMM  display  gives  the  cor- 
rect value  for  the  resistor. 

If  an  accurate  voltmeter 
cannot  be  obtained*  then  cali- 
bration can  be  accomplished 
by  the  following  procedure: 
"I,  Short  out  the  voltage  in- 
put leads,  set  the  meter  to  dc 
volts,  and  adjust  R48  for  a 
zero  reading, 

2.  Obtain  a  precision  resistor 
above  1800  Ohms  (10k  to 
17.9k  desirable),  set  the 
meter  to  the  Ohms  modej  and 
connect  the  resistor  to  the 
meter  leads.  Adjust  R40  until 
the  DMM  gives  the  proper 
value. 

3.  Obtain  a  precision  resistor 


below  1800  Ohms  (Ik  to 
1  J9k  desirable),  set  the 
meter  to  the  Ohms  mode,  and 
connect  the  resistor  to  the 
meter  leads.  Adjust  R3  until 
the  DMM  gives  the  proper 
value. 

4,  Set  the  DMM  to  read  ac 
volts.  Connect  the  voltage 
probe  to  SW2  pin  15,  and 
adjust  R50  until  the  DMM 
reads  1 .0000  volts. 

Operation 

The  actual  operation  of 
the  DMM  is  relatively  easy* 
To  measure  voltage,  move  the 
function  switch  to  VOLTS, 
and  insert  the  meter  leads  in 
COM  and  VOLTS.  The  read- 
ing you  get  will  always  be  in 
volts.  To  measure  current, 
select  the  mA  function,  and 
insert  the  meter  leads  in  MA 
and  COM,  All  measurements 
will  be  in  mA.  To  measure 
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Ohms,  select  the  Ohms  func- 
tiori,  and  insert  the  meter 
leads  in  OHMS-C  and  OHMS. 
All  measurements  made  with- 


out the  MOHMS  indicator  on 
will  be  in  kilohms.  If  the 
MOHMS  indicator  is  on,  the 
reading  is  in  megohms.  ■ 


B1-R6,  R15,  R16,  R35,  R37 
R17,R18,  R32-R34, 
R7-R14,  R36,  R62,  R63 
R19* 

R20-R2S,  R38,  R46,  1R47, 

R52^R53, 

R29 

R30 

R31 

R39 

R40 

R41 

R42 

R43 

R44,  R56 

R45 

R48,  R50 

R49,R51 

R54 

R55 

R57,  R60,  R61 

R58 

R59 

R64 

R65 

C1,C7,C8,C4 

C6,  C9,  CI  1 

C2 

C3 

C5 

CIO 


Parts  List 

Ik,  %W,5% 

10k,  VdW,  5% 

91  Ohm  %  W,  5% 

10  meg,  1%,  1  Watt,  3500  volt  {TRW 

CGH-1  or  equiv.) 

100k,  y^W,  5% 
270k,  !^W,  5% 
24k,  74  W,  5% 
22  meg,  'A  W,  5% 
500  Ohm  pot 
1  k  pot 

680Ohm,  y4W,5% 
100k,  1%,  RN56C 
10  meg,  1%,  RN55C 
10  k,  1%,  RN55C 
1  meg,  1%,  RN55C 
7.5k,  y*W,  5% 
1 0k  pot 

100  Ohm,  1%,  RN55C 
22. Ik,  1%,  RN55C 
20k,  1%,  RN55C 
6.2  k,  Va  W,  6% 
l5k,y4W,  5% 
1  Ohm,  1%,  3W 
tk,  1%,  RN55C 
J  uF  disc  ceramic 
,01  uF  disc  ceramic 
,001  uF  disc  ceramic 
100  pF  disc  ceramic 
lOODuF,  6  volts 
100  uF,  6  vohs 


012 

013 

014* 

01 5,  CI  6 

CI  7 

01 8,  CI  9 

IC1,2,  6 

IC3 

IC4 

IC5 

IC7 

108,9,  to 

IC11 

ICt2 

1C13 

D1-D9,D12,  D13 

010,D11 

LED  1  and  2 

NR01-5 

Q1 

Q2-QS 

Q9 

T1* 

SWt 

SW2 


2.2  uF,  6.3  volts  solid  tantalum 

330  pF  disc  ceramic 

,22  uF  polypropylene 

100  uF, 16  V 

10  pF  disc  ceramic 

1  uF  mylar 

LIV1339 

AY-3-3 550  General  Instruments 

CD4052 

SN7447 

NE555 

CD4066B 

1CL8052ACPD  Intersil 

LF355 

7470 

1N914B 

1N756A,  8.2  Vzener,5% 

FLV150 

FND507 

T1S92 

TIS93 

2N2905 

Archer  273-1381  transformer 

DPDT  subminiature  toggle  switch 

RCL  16-ECB-4J  6-pole  4^position 

rotery  switch 


Miscellaneous 

Printed  circuit  board 

Spacers,  screws,  banana  jacks,  pointer  knob,  case,  front  panel 

*SubstitutiOns  not  recommended. 

The    following    items   are   available  from:    SO  A    Products,    P.0»   8ok 

EG 0256,  Melbourne  PL  32935: 

1  double-sided  pla ted-through  hole  PCB  -  $1S.OO 

Kit  #1:  1  PCB  (see  above),  1  General  Instruments  AY-3-3550,  1  Intersil 

I0L8052ACPD;  total  price  -  $44.95 

Kit^:  complete  kit  of  all  components  itemized  above  including  case 

and  front  panel:  total  price  —  $99,95 

All  orders  add  $2.50  postage  and  handling,  Florida  residents  add  sales 

tax.  Master  Charge  and  BankAmericard  accepted. 


-  D/POIfS  -  IRkK  -  BkimS 


TRAP  VERTICAL  ANTENWAS 
No  antenna  lurker  r>eaded  —  Full  l«gal  power  Hmlt  — 
Fully    js5enib(«d    and    ready    for   operaUon   —   No 
ra<3ial5  required  —  lU  VSWR  to  50  OHJV1  toax 
MODEL  BANP5  NT  PRICE 

TV-2i5  20  15  13'  ^34. 95 

TV-42ie  40  20  15  22"  $44,95 

TV-a4215        aO  40  20  15  30*  S&9.95 

HIGH  PERFORMANCE 

COMPACT  VERTICAL  ANTENNAS 

Usas   "top  (ofldJTlg'   for  r*ciuced  &ire  and  maximum 

effjc^ancy  —  U^e  2  or  more  to  form  a  jinia&ed  ST^ay 

—  No  antenna  turar  need!«d  —  f^olds  t<3  S"  package 


MODEL 

BANDS 

MT 

PRtCC 

CV160 

160 

23- 

$44.95 

cv-ao 

ao 

20" 

*39.9S 

CV-40 

40,15 

15' 

^34. 9S 

CTV-B040 

flO/40/15 

20* 

$59.95 

AO'1    —  TO  Meter  Conversion!  Kit  —  add  10  mattr 
coverage  \o  any  Antenrta  Sup,  werlical  ....   $9,95 

AU  verthsfs  incfude  ground  post 
pfus  sff  mounting  hardware 


TO  ORDER  -  Wfttf?  oi  Phone 
InctLJdc^  Shipping  ^-  Dipnles-  $2.50  — 
Vcrtn:Jl4  $3.00   -   Fiorpdii  re^fdcnts, 
preaio  add  4  .„  sailer  lax 


APARTMENT  '  PORTABLE  -  TRAJLEH 

AV-1  ALLTENNA 

Us«  thij  portable  antenna  anywhere  —  Mounts  on 
wlndoiw  sni  or  patio  railing  —  Solves  landlord  pro- 
blem ^  —  SO- 10  meters  —  Change  bands  fty  switch- 
ing preset  Inductance  —  Adjuttabie  to  1;1  VSWR 
at  any  frequency  —  13"  maximum  extended  height 
—  Light  weight  —  Under  lO  Jba.  —  Use  on  travaj 
campers  and  vans  —  IS/iounts  ea^^ly  on  ground  post 
(Included)  or  on  &id«  of  camper  or  van  —  Ho 
antenna  tuner  needed  —  1=UJI  legal  power  limit  — 
Fully  assem±>1ed  &  ready  for  operation  —  INo  radials 
requlfed  —  Folds  to  5'  package  for  easy  storage  — 
Export  version  foJds  to  3" 

IVIQPEU  BANDS  HT  PRICE 

AV'l  eO-lO  13'  {maKj     «49.9& 

FULL  SIZE  VERTICAL  ANTENNA 

Full  quarter  wave  which  can  be  configured  for  10, 

15  or  10  —  No  coils  ot  traps  —  Mo  tuner  needed  — 

VSWR    ies*   than    1.2;  1    over  each   entire    bar^d   — 

Fold?,  to  5'  package 

MODEL  BANDS  MT  PRICE 

FV^201510     £045.10  ie^  $25.95 


FULL  SIZE  DIPQLiS 

MadBi 

Band! 

Linsth 

Price 

D-SO 

a  0/7  5 

130' 

$31.95 

D-40 

40.15 

66' 

«28.95 

D-2Q 

20 

33' 

$26.95 

D-IS 

15 

za- 

f25.9S 

D-IO 

10 

le* 

$24.95 

FULL  SIZE  PARALLEL  DIPOLES 

ONE  FEED  LINE 

PDao40 

eO/75. 40,15 

130" 

$36.95 

PD4020 

40.20. IS 

60' 

$30.95 

PDSOIO 

80/75, 40>ZD, 15,10 

130' 

$41.95 

PD4010 

40,20,15,10 

66' 

$35.95 

LIMITED  SPACE  DIPOLES 

5P-160 

160 

130' 

$36.95 

sp-ao 

30/7S 

&3- 

$31.95 

3P-40 

40.15 

33' 

$2S.95 

MSP-1  SHORT  POLE  COMPACT  SYSTEM 

MSP-1 

80/75,40,15 

70' 

$41.95 

Z  1  eALUN  ......... 

1:1  ratio*  takes  place  of 
nelps  eliminate  TVf  coax 
pi^wAr 


.  *9,9S  postpaid 
center  insulator, 
fitting,  full  legal 


Coaxial  cable 
RG5SAU 


—  Phon«  Order*  Wekome  — 

9:30  to  S:00  —  Monday  thru  Saturday 

813  /  535  96SS 

include  Interbank  No.  and  ej<pJratlon  date  Ort 
credit  card  Ofdefs  —  24  hour  stiipment^  30  day 
guarantee— For  more  Info:  SASE  or  1st  class  stamp      Nylon  guy  rope  .  * 


Oi  connector  — 


Aluminum  radial  wire  — - 
No.  S  he^vy  duty   .  . 


50'  5.95 

100^  9.95 

100'  3.99 

100'  3.49 


ANTENNA  SHORTEN ER  KITS  ^ 

Same  coJIs  as  the  SP  t  MSP  series  —use  with  youf 

own  arptenna 

SieO  IflO  130'         $12.95 

SBO  aO/75  63'         *il.95 

S^O  40ilS  31"        $10,95 

TRAP  DIPOLES  —  Adusted  —  ready  to  go  —  Rated 
le^al  J]rnit 

To-eo4o        ao/75,40  /a*      $41.95 

TD-4020  40,20  40"         $36.95 

TRAPS  ALONE 

T'S040  BO/75,40  73'        $12.95 

T4030  40,20  4CI'         $   ^  95 

(Ati  stove  #ffi  compiffte  with  bafan,  No.  1 4  Anten- 
na wtr^,  ceramic,  imofators,  fOO'  fty/an  support 
rope,  r&ted  for  futi  iegaf  fimit  Can  be  ussd  Bi 
inverted  I/,  MARS,  SWLJ 


ANTENNA  SUPERMARKET   P.O.  Box  1682     Lafgo,  FL  33540     813/585*9688 
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Please  copy 
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FIGHT  THE  DICTATORSHIP! 


Rick  Cooper,  who  operates  out  of  a  post  office 
box  in  southern  Calif omiaj  says  he  has  over  two 
million  petitions  backing  him  in  his  drive  to  take  the 
ham  bands  and  give  them  to  the  CBers,  When  he  was 
asked  about  the  structure  of  his  group,  which  he  claims 
has  over  7,000  local  officers  around  the  country,  he 
answered:  "It's  a  dictatorship  and  Vm  the  dictator/' 

Cooper  further  claims  that  he  has  received  over 
100,000  paid  ($25  each)  subscribers  to  his  Communi- 
cations Attorney  Service  (not  to  be  confused  in  any 
way  with  the  Personal  Communications  Foundation) 
,  .  ,  if  so,  he  has  plenty  of  money  to  back  up  his 
seemingly  outrageous  demands. 

Amateurs  have  a  choice  right  now  .  .  .  ignore  all 
this  and  take  a  chance  that  Cooper  may  not  be  able  to 
use  ah  that  money  and  the  millions  of  petitions  to  get 
Congress  to  go  along  with  him  _  .  or  FIGHT  BACK!  If 
you  are  willing  to  live  with  a  dictatorship,  then  no 
problem.  If  you  want  to  do  something  about  this  . .  . 
you  can  .  .  ,  right  now. 

Cooper  has  been  getting  his  millions  of  petitions 
via  a  chain  letter  system  . ,  .  and  we  can  do  the  same.  If 
you  will  make  at  least  five  copies  of  the  petition  below, 
get  five  other  people  to  sign  tlienij  and  send  them  to 
me,  ril  see  that  they  are  used  where  they  will  do  the 
most  good. 

When  the  FCC  refused  to  listen  to  us  back  in 
1973,  we  got  thousands  of  ham  petitions  and  presented 
them  to  the  FCC  at  a  hearing  -  and  it  changed  the 
whole  rules  and  regulations  picture  completely.  We  can 
do  it  again,  but  we  need  hundreds  of  thousands  or  even 
millions  of  petitions  this  time.  We  need  petitions  from 
amateurs,  from  friends,  family,  neighbors,  co-workers 
.  .  .  everyone.  We  don't  want  to  be  run  over  roughshod 
by  a  dictator  ...  we  must  fight  back  .  . .  fight  back  in 
the  way  Congress  and  the  FCC  understands  —  votes. 
Vote  for  amateur  radio  by  sending  in  a  petition  right 


.  *  .  remember 


now  ,  .  .  and  then  get  as  many  copies  signed  and  sent  in 
as  possible.  Flood  me  with  them. 

Your  only  registered  lobbyist  for  amateur  radio 
is  me  .  ,  .  Wayne  Green.  I  am  the  only  person  officially 
authorized  to  represent  you  before  Congress.  With 
your  petitions  in  hand,  our  voice  will  ring  out  loud  and 
clear  in  Congress  and  with  the  FCC.  This  is  your  big 
chance  to  back  up  amateur  radio  .  ,  .  if  you  want  to  see 
it  like  it  is  instead  of  the  way  dictator  Cooper  wants. 


Chain  Letter  Petition  in  Support  o£  Amateur  Radio 

Before  doing  anything  else,  make  at  least  five  photocopies  of  this  petition  and  give  or  send  these  copies  to  friends, 
neighbors,  radio  club  members,  hams  you  have  contacted,  etc.  They  do  not  have  to  be  radio  amateurs,  but  just 
people  who  realize  the  importance  to  the  community,  to  our  country^  and  to  the  world  of  amateur  radio.  We  don't 
want  to  lose  our  bands  to  CBers  and  a  dictatorship. 

Tlie  Petition 

We^  the  undersigned,  being  American  citizens,  do  hereby  indicate  our  support  of  amateur  radio  and  our  opposition 
to  any  efforts  to  destroy  this  valuable  service.  Since  radio  amateurs  have  been  directly  responsible  for  developmg  and 
pioneering  virtually  every  communications  technique  in  use  today,  furnish  an  invaluable  source  of  engineers  and 
technicians  for  our  government  and  industry ,  and  furnish  efficient  communications  during  any  emergencies,  we 
cannot  afford  to  let  this  important  resource  be  wiped  out- 


Name. 


Address^ 


City, 


State 


Zip 


Name. 


Address 


City 


State, 


Zip. 


Name 


Address 


City. 


State. 


,Zip 


Name. 


Address 


.City. 


State 


Zip. 


Name 


Address 


.City. 


State 


Support  this  political  action  to  preserve  amateur  radio.  Send  your  petition  to: 

Wayne  Green 
73  Magazine^  Peterborough  NH  03458 
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QTH  as  welf.  Model  TF-1000  is 
for  fixed  station  use  only,  and 
it  doubles  as  a  six-digit  clock. 

Using  tlie  counters  couldn*t 
be  simpler.  The  unit  is  merely 
inserted  between  the  antenna 
and  the  rf  output  of  the  trans- 
mitter or  transceiver.  When  an 
ynmodulaied  carder  is  trans- 
mitted, the  counter  displays 
the  frequency  of  the  signal* 

It's  important  to  realize  that 
these  counters,  along  with 
others  which  are  not  internally 
connected  to  the  transmitter, 
wHI  display  an  accurate  read- 
ing only  in  the  absence  of 
modufation.  When  operating 
SSQ,  for  example,  the  display 
changes  constantly  in  re- 
sponse  to  voice  fluctuations. 
On  CW,  of  course,  the  frequen- 
cy is  displayed  only  when  a 
**dit"  or  "dah"  is  being  sent. 
Once   this   limitation   is   ac- 


cepted, however,  they  become 
enjoyable  operating  ac- 
cessories. It  quickly  becomes 
second  nature  to  check  the  ex- 
act frequency  by  momentarily 
turning  the  transceiver  func- 
tion switch  to  TUNE  after  QSY- 
ing.  The  frequency  range  for 
either  unit  is  1.0-40  MHz. 

In  addition  to  its  frequency 
counter  function,  the  TF-1000 
also  includes  a  ctock  function, 
selectable  for  either  12-  or 
24'hour  format.  This  brings  us 
to  a  clever  aspect  of  the  opera- 
tion of  the  TF-1000.  tn  the 
absence  of  rf,  the  display  is 
that  of  a  normal  six-digit  clock. 
However,  when  rf  is  applied  to 
the  unit,  internal  circuttry 
automatically  switches  the 
display  to  show  the  trans- 
mitted frequency.  At  the  end  of 
transmission,  the  device  re- 
turns to  the  clock  mode.  A 
front  panel  switch  allows  the 
operator  to  defeat  the  auto- 


matic operation  of  the  unit,  in 
which  case  it  displays  time  on- 
ly. Controls  on  the  rear  panel 
include  push-button  switches 
for  setting  the  clock  and  select- 
ing the  12-  or  24-hour  format.  A 
slide  switch  selects  the  ap- 
propriate power  range,  either 
25  or  250  Watts.  The  60  Hz  line 
voltage  supplies  the  time  base 
for  the  clock. 

In  contrast,  the  FC-12  has 
only  a  single  control,  an  on-off 
switch.  It  is  limited  lo  200 
Watts  input  and  displays  all 
zeros  when  no  rf  is  present. 

An  instruction  manual  is  in- 
cluded with  each  unit,  it  con-- 
tains  operating  instructions, 
schematics,  a  circuit  descrlp* 
tion,  and  directfons  for  cali- 
brating the  units  against  a  fre- 
quency standard.  Prfde  Efec- 
Ironies,  6241  Yarrow  Dnve, 
Carlsbad  CA  92008. 

Jeff  DeTray  WBe6TH/1 
Publications  Editor 

TEN  METER  CONVERSION  OF 

STANDARD  HORIZON  GB 

TRANSCEIVERS 

Standard    Communications' 


Horizon  29  23-channel  C8 
transceiver  and  Horizon  29A 
40-channel  unit  are  now 
available  in  ten  meter  amateur 
versions.  One  of  the  more 
popular  developments  in  ama- 
teur radio  recently  has  been 
the  widespread  conversion  of 
GB  transceivers  to  the  ten 
meter  band.  Mobile  and  base 
station  nets  have  been  formed 
by  various  clubs  on  certain 
'^channels'*  or  frequencies 
within  the  ten  meter  band,  with 
affiliated  clubs  in  other  states 
parttcipating  when  propaga- 
tion permits- 

The  Horizon  29,  now  iden- 
tified as  the  29-10,  provides  23 
channels  starting  at  28.965 
MHz.  and  the  Horizon  29A,  now 
the  29A-10,  offers  40  channels 
starting  with  that  frequency 
and  extending  up  to  29.405 
MHz.  No  crystals  are  required, 
due  to  the  transceivers'  phase- 
locked*loop  design-  Both  units 
have  in-the-mike  modulation 
control,  a  sophisticated  noise 
blanker,    a   large  easy-to-read 

Coft  tinned  on  page  180 


New  FC-12  frequency  counter  from  Pride  Electronics. 


Pride's  TF-1000  ttme/frequency  counter. 


3T 


Robert  M,  Richardson  W4UCH/2 
PO  Box  1 065 
OiMUtauqua  NY  14722 


How  To  Succeed 

On  1296 


cat-food  can  SO-Watt  amplifier 


Amateur  radio  litera- 
ture^'^'^  abounds  with 
many  excellent  articles  de- 
scribing tube-type  2C39/7289 
1296    MHz    triplers    and/or 


amplifiers.  Most  of  these  re- 
quire an  inordinate  amount 
of  machine  shop  work  not 
available  to  most  amateurs. 
With   the  advent  of  readily* 


available     moderate-cost 

varactor  triplers*  with  power 
output  after  filtering  in  the 
5'Watt  range  at  1 296  MHz,  it 
was  believed  there  would  be 
interest  in  a  nominal  10  dB 
gain  amplifier  using  a  cavity 
that  would  enhance  and  in- 
crease J4  meter  DX  activity 
during  VHF  contests. 

Making  the  following  am- 
plifier requires  only  a  circle 
cutter,  sheet-metal  shears, 
and  a  few  socket  punches.  A 
small  18-inch  Lafayette  sheet- 
metal  brake  to  bend  up  the 
.016"  brass  chassis  would  be 
a  help,  but  it  isn't  necessary, 
as  it  may  be  bent  up  in  an 
ordinary  small  vise. 

Construction 

The  cavity  bypass  capaci- 
tor, part  A  (Fig,  2),  top  of 
cavity,  part  C  (Fig-  3),  and 
chassis,  part  E  (Fig*  4),  are 
cut  from  .016'*  sheet  brass. 
The  vertical  cavity  wall,  part 
D  (Fig.  3),  is  cut  from  a 
Purina  6-3/4  oz.  cat-food  (sar- 
dines) can  or,  alternatively,  a 
Friskies  Buffet  Dixie  Dinner 
6^2  oz,  cat- food  can  (note: 
My  cat  recommends  the  for- 
mer). Parts  G,  H,  I,  and  j 
(Fig*  5)  are  press-fit  tube  con- 
tact rings  made  out  of  .010" 


brass  sheeL  They  are  assem- 
bled in  the  following  se- 
quence: 

1 .  Wrap  part  G  around  the 
2C39/7289  anode,  and  secure 
It  with  2  pieces  of  #18  bare 
hookup  wire  twisted  tightly 
with  pliers.  Make  sure  the 
ends  of  part  G  do  not  quite 
touch  each  other.  Slip  the 
tube  with  part  G  wired  on 
just  barely  into  part  A  so  that 
the  bottom  of  parts  G  and  A 
are  flush.  Tack  solder  G  to  A 
about  every  quarter  inch  on 
the  upper  surface  before 
smoothly  flowing  the  solder 
around  the  full  circumfer- 
ence. Use  plenty  of  Nokorode 
soldering  paste  and  an  Ungar 
#4033  50'Watt  soldering  ele- 
ment  to  make  the  job  easy. 
Remove  the  tube  from  part 
A.  It  should  be  a  good  tight 
press-fit,  but,  by  slowly  twist- 
ing a5  you  pull,  it  should  be 
readily  removable. 

2.  Wrap  part  H  around  the 
tube's  grid  ring,  and  secure  it 
with  2  or  3  wires,  as  above- 
Insert  the  tube  Into  the  chas- 
sis'  center  hole  until  part  H  is 
flush  with  the  top  of  the 
chassis*  Solder, 

3.  Wrap  part  1  around  the 
tube's  bottom  outer  cathode 
ring  and  secure  it  with  wire. 
Insert  into  part  F  all  but 
1/16"  of  part  \f  and  solder. 

4.  Part  J  is  made  by  wrap- 
ping around  a  9/16"  driil  and 
squeezing  with  pliers  until  it 
makes  a  snug  press  into  the 
inner  filament  ring  in  the 
tube  base, 

5.  Center  part  A  on  top  of 
part  B  on  top  of  part  C  and 

drill  the  4  outer  holes  each 
9/64'*  diameter.  Bolt  the  3 
parts  together  with  conven- 
tional 1/4*'  6-32  nuts  and 
bolts.  Solder  the  4  nuts  to  the 
bottom  of  part  C  Also  drill 
the  two  9/64*'  diameter  holes 
for  the  2  tuning  capacitors, 
and  disassemble.  Run  two  or* 
dinary  %'*  6-32  nuts  and  bolts 
through  the  holes  in  part  Q 
and  solder  the  nuts  to  the  top 
of  part  C,  Drill  3/8"  diameter 
holes  through  pan  A*s  tuning 
capacitor  holes,  and  then  re- 
assemble parts  A,  B,  and  C 
with  four  1^**  6-32  nuts  and 
bolts  each. 
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F/g.  7,  Schematic. 


6,  With  scissors  cut  a 
3/4* '-wide  section  of  the  cat- 
food  can  of  your  cat's  choice. 
File  it  smooth,  on  better  yet, 
sand  It  smooth  on  a  belt 
Sander.  With  parts  A,  B,  and 
C  still  bolted  together,  turn 
them  upside  down  on  a  flat 
surface  and  tack  solder  part  D 
to  the  bottom  of  part  C 
before  flowing  the  solder 
smoothly  around  the  entire 
circumference. 

7*   Install   and  solder  the 

output  link  and  BNC  connec- 
tor as  shown.  Thread  in  the 
two  tuning  capacitors  in  the 
bottom  of  part  C 

8.  Install  the  tube  in  part 
G  and  A  so  that  the  top  of 
part  G  is  flush  with  the  bot- 
tom of  the  protruding  anode 
ring  (tube  is  in  as  far  as  it  will 
go).  Carefully  insert  the  tube 
into  the  chassis  and  part  H 
until  the  bottom  of  the  cavity 
is  flush  with  the  top  of  the 
chassis.  There  should  be  no 
radial  or  axial  side  loads  on 
the  tube  if  you  have  followed 
these  steps  in  sequence  —  just 
a  comfortable  press-fit.  Now^ 
maintaining  a  gentle  down- 
ward pressure  on  the  tube, 
tack  solder  the  cavity  to  the 
chassis  before  smooth  flowing 
solder  around  the  entire 
circumference. 

9.  Install  the  input  BNC 
connector.  Press-fit  Parts  F 
and  1  onto  the  cathode  ring  as 
far  as  they  will  go.  The  input 
blocking  capacitor  is  modi- 
fied by  filing  each  side  of  a 
500  pF  ceramic  disc  cap  until 
half  of  the  leads  have  been 
filed  away.  Carefully  tin  each 
side  with  a  small  (25  Watt  or 


less)  soldering  iron.  Solder  in 
the  2  pi -net  capacitors  as 
shown.  Solder  the  500  pF 
modified  disc  cap  to  the  end 
part  F  and  to  the  inner  con- 
ductor of  the  BNC  connector. 
This  is  a  fragile  part  and 
easily  broken  when  removing 
and/or  installing  tubes.  To 
further  mechanically  stabilize 
part  F,  take  two  burned-out 
3/4"-long  giass  fuses  and  sol- 
der them  to  part  F  on  the 
side  opposite  the  two  pi-net 
capacitors.  They  are  struc- 
turally quite  strong^  good  in- 
sulators, and  they  are  free. 

Operating 

If  you  are  like  me,  unable 


Fig.  2. 


to  resist  buying  those  one 
buck  each  2C39  tubes  at 
hamfests,  you  are  most  prob- 
ably, also  like  me,  throwing 
your  money  away.  Of  the 
first  twelve  tubes  acquired 
this  way,  one  was  good;  the 
others  gave  only  marginal 
gain  or  were  worthless.  Jaro 
Electronics^  offers  factory- 
new  2C39s  or  7289s  in  quan- 
tities of  5  each  that  cannot  be 
beat.  I  prefer  the  7289  tubes 
with  the  more  heat  resistant 
ceramic  seals. 

It  is  best  to  tune  up  this 
amplifier  at  a  reduced  plate 


voltage  of,  say,  300  volts.  Use 
W1HDQ*s  favorite  microwave 
50-Ohm  load,  consisting  of 
100  feet  of  RG*58  coax.  If 
you  are  an  optimist,  by  ai! 
means  terminate  the  coax 
with  10  each  1000-Ohm, 
1-Watt  resistors  in  parallel.  Be 
assured  that  you  wilt  not 
burn  them  out. 

Using  a  Bird  Thruline''"M 

wattmeter  with  plate  power 
off,  and  a  25-Watt  full-scale 
1.0-1.8  GHz  slug,  adjust  the 
input  pi-net  capacitors  for 
zero  reflected  power  with  ap- 
proximately 5  Watts  input.  If 
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you  are  using  a  varactor  trip- 
ler,  you  must  have  a  good 
1296  MHi  filter  between  the 
tripler  and  amplifier  input, 
otherwise  your  measurement 
will  be  tolally  meaningless  as 
you  will  probably  be  measur- 
ing as  much  power  at  fre- 
quencies not  on  1296  MHz  as 
you  are  on  1296  MHz.  With  a 
milliammeter    in    series   with 


the  cathode  resistors,  you 
should  obtain  30  to  50  mA  of 

grid  current  with  the  plate 
supply  off.  Remove  the  milli- 
ammeter. 

With  the  Bird  ThrulineTM 
wattmeter  in  the  cavity's  out- 
put tine  and  your  dummy 
load  attached,  you  should 
indicate  about  1  -Watt  output, 
still  with  no  voltage  on  the 
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plate,  when  the  cavity  is 
properly  tuned-  Normal  posi- 
tion of  the  tuning  capacitors 
is  about  1/8^'  from  full  IN. 
Though  the  aluminum  knobs 
make  a  pretty  photo,  it  is 
best  to  remove  them  and  use 
214"  X  %"  diameter  wood 
dowels  drilled  to  screw  on  the 
6-32  tuning  capacitors  for  ad- 
justment when  the  plate  volt- 
age is  ON,  or  you  will  be  in 
for  a  "shocking'*  surprise. 

With  a  new  tube,  you 
should  obtain  results  as 
shown  in  Fig.  6  at  voltages 
indicated. 

Conclusions 

If  you  are  adept  with  a 
soldering  iron  and  sheet-metal 
shears,  it  is  much  easier  and 
quicker  to  build  a  sheet-brass 
cavity  than  to  hog  it  out  of 
brass  ingots  with  a  milting 
machine  and  lathe,  A  tin- 
plated  cat-food  can  cavity 
shows  no  measurable  differ* 
ence  (n  output  or  efficiency 


when  compared  with  the 
same  tube  in  a  similar  silver- 
plated  cavity.  This  is  not  to 
infer  that  a  silver-plated  cav- 
ity would  be  no  better  than 
one  made  out  of  kraft  paper 
or  Plexiglas^^p  jujt  that  the 

I R  losses  of  cavity  walls  made 
out  of  cat-food  cans  is  less 
than  expected  and  not  mea- 
surable with  ordinary  test 
equipment. 

Should  you  wish  to  get  on 
1296  MHz  and  are  either  too 
lazy  to  roll  your  own  or  too 
affluent  to  wish  to,  try  Spec- 
trum Internationars  filters, 
varactor  tri  piers,  receiving 
converters,  and  antennas.  I 
have  no  association  with  this 
reputable  firm  in  any  form 
whatsoever,  but  1  would  like 
to  see  this  band  more  popu- 
lated to  help  preserve  our 
precious  amateur  spectrum 
and  to  make  available  more 
VHF  contest  points,  too, 

Virtually  every  ham  trans- 
mitter/amplifier  article  ends 
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with  the  author's*  proud 
comment:  **My  first  contact 
with  the  HBRll  was  with 
ZE2ABS  in  Rhodesia/'  He 
called  me  while  I  was  tuning 


up  with  the  much  over-t he- 
hill  A|  B,  and  C  batteries 
connected  and  only  a  delta 
matched  curtain  rod  in  the 
basement   for  an  antenna.   I 


will    not    disappoint    readers 
who  have  read  th^s  far. 

While  tuning  up  this  ampli- 
fier the  first  time  on  the  air,  1 
was  pleasantly  surprised  by 
K2U0P's  voice  saying,  "I 
hear  you,  1  hear  you!"  Actu- 
ally, 1  should  stop  right  now, 
but  Boy  Scout  honesty  will 
out.  K2UOP  is  a  portable  4 
living  just  10  miles  away,  and 
his  "I  hear  you"  voice  was  on 
the  telephone.  We  have 
worked  with  each  other  the 
last  3  VHF  contests  on  1296 
MHz,  and,  though  1  am  try- 
ing, I  still  have  not  burned 
out  his  receiving  converter's 
first  stage.  ■ 
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from  pBffe  8 

much  in  the  way  of  amateur 
radio  and  certainly  not  enough 
to  be  of  any  serious  help  in 
emergencies.  Few  of  these 
countries  even  have  a  rough 
Idea  of  why  amateur  radio  can 
be  of  any  benefit  to  them  . . . 
no  one  has  ever  taken  the  time 
to  explain  the  advantages  to 
their  country  of  amateur  radio. 

Very  few  countries  are  going 
to  voluntarily  give  up  radio  fre- 
quencies, which  they  feel  they 
need,  for  something  which  is  of 
no  value  to  them— hams.  They 
know  that  even  if  they  get  more 
radio  channels  than  they  need 
for  their  own  Immediate  use, 
they  will  be  able  to  rent  these 
frequencies  out  to  commercial 
Interests  . , .  and  the  going  rate 
Is  about  $10  million  per  chan- 
nel. The  recent  lYU  maritime 
conference  made  this  fact  of 
life  clear  and  inescapable. 

Since  amateur  radio  could 
be  an  enormous  asset  td  any 
third   world   country,   it   is  a 
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shame  that  no  coordinated  ef- 
fort whatever  is  being  made  to 
make  these  countries  aware  of 
what  they  are  missing  and  how 
they  could  go  about  getting 
these  benefits. 

SALTING  THE  WOUND 

As  bad  as  the  Boston  situa- 
tion was  after  the  blizzard  of 
78,  this  would  be  nothing  com* 
pared  to  what  would  be  needed 
in  communications  should 
there  be  a  nuclear  war.  Yes,  I 
know  this  Is  an  old  harp  and  we 
aren't  really  worrying  about 
that  any  more  . , .  war  is  not  an 
altemative  any  longer . . .  etc. 

One  of  the  reasons  for  our 
almost  impenetrable  com- 
placency is  the  SALT  agree- 
ment  which  essentially  placed 
the  populations  of  the  major 
cities  of  the  U,S,  and  U,S.S.R. 
in  the  role  of  hostages.  Both 
sides  agreed  to  cease  efforts 
to  protect  the  city  populations 
as  a  deterrent  to  massive  at- 
tack and  massive  counterat* 
tack. 


As  any  of  you  who  are  in- 
vofved  with  Civil  Defense  know 
ail  too  well,  the  U.S.  has  not  on- 
ly lived  up  to  this  agreement » 
but  has  bent  over  backwards 
not  to  make  any  effort  to  pro- 
tect city  populations.  We  have 
no  shelters,  no  food  storage, 
no  drills,  etc. 


Contrast  this,  If  you  wi 
with  the  Soviet  Union,  where 
virtually  every  factory  has  a 
built-in  shelter,  equipped  to 
feed  and  protect  the  workers 
until  the  radiation  from  a 
nuclear  bombing  would  be  low 
enough  to  reap  a  new  harvest. 
The  Soviet  cities  are  riddled 
and  ringed  with  shelters,  built 
deep  enough  to  survive  just 
about  anything.  They  have  air 
filters  and  extended-term  living 
facilities  to  outwait  fallout  con- 
tamination. 

The  ugly  fact  is  that  we've 
been  taken  to  the  cleaners 
again  by  honoring  an  agree^ 
ment  with  Russia.  This  Is  of  no 
serious  consequence  as  long 
as  no  international  crisis 
arises  where  we  feel  we  must 
rattle  our  nukes.  As  long  as  we 
are  content  to  let  Russia,  with 
the  help  of  satellite  Cuba,  take 
over  one  country  in  Africa  after 
another,  we  have  no  worry. 
They  grabbed  Angola  and  have 
the  top  hand  in  a  half  dozen 
other  African  countries.  Now 
they  are  well  along  with  taking 


over    Somalia,     Ethiopia, 
Djibouti,  and  environs. 

In  personal  relations.  In 
business,  and  in  politics,  the 
weak  and  indecisive  lose 
out . . .  and  how  else  could  you 
characterize  the  U.S.  In  recent 
years? 

Okay,  what  does  all  this 
mean  to  amateur  radio?  Unless 
Civil  Defense  is  brought  back 
to  life  and  changes  beyond 
Imagining  are  made^  any 
nuclear  exchange  would  in- 
convenience about  30%  of  thB 
U.S,  population,  with  about 
50%  inconvenienced  to  the 
point  of  death.  In  a  recent 
statement,  the  Chairman  of  our 
Joint  Chiefs  of  Staff  estimated 
that  we  would  lose  ten  people 
for  every  Russian  killed— thus 
we  would  lose  about  half  our 
people  in  a  nuclear  exchange 
while  Russia  would  lose  about 
4%  of  theirs  , , .  half  what  they 
lost  during  WW  IL 

With  a  situation  like  that,  the 
only  means  of  communica- 
tions that  would  be  usable 
would  be  amateur  radio. 
Telephones  would  be  out  since 
they  are  controlled  from  the 
cities  . . .  and  cities  would  be 
wiped  out.  There  Is  no  other 
radio  communications  service 
which  covers  local  and  long 
ranges  . . .  Just  amateur  radio. 

Continued  on  psge  38 
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Build  This 
Digital  Ball  Game 


amaze  your  family 


Note:  The  fielding  ch^rt  in  this  article  ts  adoptaif  in  psrt  from  "Strat-o-matic  Baseball^^itMnufactufed  by  the 
Strata- matic  Game  Co.,  Inc.,  82  A  Soulli  Bay  I  as  Ave.,  Port  VVashington  NY  1 1050, 


At  one  time,  if  you 
wanted  to  play  base- 
ball, you  needed  a  bat  and 
balL  Now,  through  the  magic 
of  digital  electronics,  all  you 
need  is  one  finger.  A  simple, 


but  elegant,  digital  baseball 
game  (DBG)  can  be  built  for 
little  over  $8,  ICsand  all. 

The  DBG  has  two  parts. 
The  first  is  a  simulated  play- 
ing   field    with    an    LED    at 
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every  defensive  position.  The 
other  is  a  single  digital  LED 
readout.  Play  is  as  follows. 
The  batter  "bats'*  the  ball  by 
pushing  the  batter's  button. 
When  he  does,  the  9  LEDs 
will  go  on  and  off  in  a 
random  order.  When  he  re- 
leases the  button,  only  one 
LED  will  remain  lit.  This  is 
the  position  to  which  the  ball 
has  been  hiL  The  halter  then 
goes  to  a  fielding  charts  where 
all  the  positions  are  listed, 
each  having  ten  different 
instructions  (0-9).  The 
pitcher  then  pushes  his  but- 


ton, and,  as  he  does,  the  LED 
numbers  will  flash  by 
quickly.  When  he  releases  the 
button,  a  single  digit  will 
remain  on  the  display.  The 
play's  result  can  be  found  by 
locating  the  position  and  the 
number  on  the  chart.  After 
the  chart's  instructions  have 
been  carried  out,  the  next 
batter  is  up,  and  play  con- 
tinues in  the  same  manner. 

Circuit  Description 

For  the  benefit  of  those 
who  are  new  to  dtgitaj  elec- 
tronics, !  wiil  pve  a  simple 
explanation  of  the  circuit. 
Fig.  2(a)  shows  a  block 
diag^m  of  the  DBG.  The 
output  of  clock  chip  ICl  is 
fed  into  the  input  {pin  14)  of 
IC2.  IC2  is  a  7490  decade 
counter.  Its  function  is  to 
convert  its  input  into  a  binary 
coded  decimal  (BCD),  or, 
more  simply,  a  binary  num- 
ber. For  example,  on  the  first 
clock  pulse  into  IC2,  IC2*s 
output  pins  VI,  8,9,  and  12 
will  be  0001 ,  the  binary  num- 
ber 1.  On  the  second  clock 
pulse,  lC2's  output  will  be 
0010,  the  binary  number  2. 
And  so  on,  until  the  tenth 
pulse,  where  the  counter's 
output  wil!  reset  to  0000.  IC3 
is  a  7445  BCD-to-decimal 
decoder.  Don*t  let  the  name 
scare  you  though;  it*s  pretty 
simple.  See  Fig.  2(b).  IC3  has 
4  input  pinSj  D,  C,  B,  and  A, 
and  its  input  is  the  output  of 
1C2.  IC3  has  10  output  pins, 
ail  of  which  are  initially  logic 
1.  IC3  "decodes"  the  4-digit 
BCD, 

Let's  see  what  happens. 
Let's  say  that  the  four  input 
pins,  12,  13,  14,  and  15  (D, 
C,  B,  and  A),  are  fed  the  BCD 
or  binary  number  0001,  Then 
pin  2,  which  is  output  1,  will 
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go  low.  (The  rest  are  hfgh, 
remember,)  As  IC3*s  input 
(IC2*s  output)  changes  to  the 

next  number,  001 0,  then  pin 
3,  which  is  output  2,  will  go 
low  (only).  With  a  BCD  input 
of  0011  (binary  3),  the  out- 
put 3  (pin  4)  will  go  low. 

Let's  now  look  at  the 
three  ICs  as  one  function 
complete.  The  output  of  I  CI 
is  changed  into  a  BCD  by 
tC2.  IC3  decodes  this  BCD 
into  its  respective  output  pin. 
Then,  nine  outputs  of  IC3  are 
used  to  drive  nine  LEDs. 
(Note  that  when  SI  is  closed, 
IC2*s  output  is  changing,  and 
the  LEDs  will  flash  sequen- 
tially. When  51  ts  opened, 
though,  IC2'5  output  will 
remain  constant,  and  only 
one  LED  will  remain  lit,) 

The  digit  display  operates 

in  pretty  much  the  same  way. 
IG4  is  a  7490  decade  counter, 
too.  fC4's  output  will  be 
0001  on  the  first  clock  pul^ie, 
0010  on  the  second,  etc.  The 
difference  is  in  IC5,  the  7447 
BCD-tO'Seven  segment  de- 
coder. ICS  takes  the  BCD 
from  1C4  and  decodes  it  into 
seven  outputs  which  will 
drive  the  seven  segments  of 
your  LED  readout.  When  the 
BCD  0100  (binary  4)  is  at  its 
input,  the  LED  readout  will 
display  the  digit  4.  With  an 
input  of  0010  (binary  2),  the 
display  will  read  2.  This  is  the 
same  for  ail  BCDs,  0000-1001 
(0-9).  (Note  that,  when  S2  is 
dosed,  the  digits  will  keep 
flashing  by.  When  S2  is 
opened,  though^  only  one 
digit  will  remain  on  the 
display.) 

Building  the  DBG 

Since  there  are  relatively 
few  connections  to  make,  the 
DBG  can  be  built  on  a  per- 
forated board.  Although  I 
didn't  need  the  inside  space,  t 
housed  the  DBG  in  a  eA"  x 


IhPUTS 


OUTPUTS 


3%"  X  2"  Bakelile  box 
(Radio  Shack  270-627),  I 
used  very  small  diameter 
LEDs,  about  1/8".  If  you  use 
larger  ones,  you  may  want  to 
use  a  box  wfth  a  larger  sur- 
face to  compensate.  On  the 
top  surface  of  the  box  (metat 
side  down),  I  painted  a  base- 
ball field  (Fig.  3),  Any  model 
paint  will  do; enamel  is  nice.  I 
used  a  bright  green  and  light 
brown  for  the  grass  and  dirt, 
respectively,  A  bit  of  white  is 
needed  for  the  bases  and 
baselines. 

Drill  holes  for  the  LEDs  at 
each  defensive  position, 
namely  pitcher,  catcher,  first 
base,  second  base,  third  base, 
shortstop,  left  field,  center 
field,  and  right  field.  Bring 
the  LEDs  up  from  inside  the 
box.  They  may  be  glued  in 
place. 

Use  Fig.  3  as  a  guideline 
for  placing  your  push-button 
switches  and  LED  digit  dis- 
play. Drill  holes  for  each 
switch.  Drill  a  hole  beneath 
each  pin  on  the  LED  display, 
and  pEace  display  pins 
through  them,  so  that  you 
have  access  to  the  pins  from 
inside  the  box.  Wire  as  you 
would  a  perf board,  taking 
special  care  not  to  melt  the 
Bakeiite  with  the  soldering 
iron. 

Build  the  rest  on  perf- 
board.  You  may  want  to  put 
ICs  1,  2,  and  3  on  one  board 
and  ICs  4  and  5  on  another, 
for  easier  point-to-point 
wiring.  To  power  your  DBG, 
you  will  need  a  5-vo1 1  source. 
The  current  drain  is  (on 
mine}  160  mils,  A  small  9- 
volt  battery  can  be  used;  with 
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the  current  drain,  the  battery 
voltage  is  brought  to  about 
five  volts.  It's  better,  though, 

to  use  a  more  consistent 
supply.  Since  the  current 
draw  is  constant,  you  do  not 
need  voltage  regulation.  If 
you  have  an  old  filament 
transformer  or  whai  have  you 
lying  around^  you  can  use  a 
resistive  voltage  divider  to  get 
the  proper  current  and  volt- 
age- 
Complete  the  construc- 
tion, and  youTl  be  ready  to 
play. 

Digital  Baseball 

A  brief  description  was 
given  at  the  beginning  of  this 
article  on  how  to  operate  the 
DBG.  Table  1  simulates  one 
inning  of  play^  so  that  you 
fully  understand  how  to  play 
digital  baseball.  Please  use  the 
fielding  chart,  Table  2,  to 
read  out  each  given  play. 


Be  sure  to  observe  those 
little  numbers  after  each  play 
result  (on  the  chart).  These 
indicate  the  movement  of  the 
runners  (runners  hold,  run- 
ners advance,  etc*)- 

If  the  batting  team  wishes 
that  a  runner  steal  a  base,  he 
may  call  the  steal  before  any 
play.  He  must  then  push  the 
digit  button  twice  to  find  the 
results  of  the  steal  attempt. 
For  example:  There's  a  man 
on  first  base^  and  he  wishes  to 
steal  second  base*  The  batter 
pushes  the  digil  button,  and 
it  reads  "7",  We  look  on  the 
chart  and  find  that  numbers 
1  -7  are  safe^  and  8*1 0  are  out 
He  pushes  the  button  agiin. 
This  time  the  display  reads 
'*8".  The  runner  is  out  going 
to  second  base.  Play  con- 
tinues, unless  that  is  the  third 
out 

You  should  be  aware  that 
sometimes  none  of  the  LEDs 
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5. 
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Fig.  2(b). 


Results 

Man  on  second  base  (2B). 

Baner  out^  runner  advances.  Man  on  third  tiase. 
Sacrifice  fly,  batter  out,  man  on  3B  scores, 
Man  on  first  base. 

Runner  is  forced  at  2B;  3  outs. 

« 

Man  on  First  base. 

Batter  safe  on  error,  men  on  T  B  and  2B. 

Double  play:  batter  is  out,  player  on  first  base 

is  out  running  to  second  base.  Player  from  2B  is 

now  on  3B.  (2  outs.) 

Man  on  first  base,  runner  on  third  base  scores. 

Man  on  second  base,  runner  on  first  base  advances 

three  bases  and  scores. 

Strikeout;  3  outs. 


Table  L 
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Pitcher 


2nd  Base 


RF 


Steals 


1.  Single  —  1 

2.  Out  -  7 

3.  Out -7 

4.  Out  -  1 

5.  Out -4 

6.  Strikeout 

7.  Strikeout 

8.  1  -Base  Error  —  1 

9.  Pop  out 
10.  Single-  1 

1 .  Out  -  7 

2.  Out -7 

3.  Out  -  7 

4.  Single  -  T 

5.  Out  -  4 

6.  Out  -4 

7.  t-Base  Error  —  1 
3.  Out  -  1 

9,   Line  out 
10,   Pop  out 

1.  Home  run 

2.  Double  -  3 

3.  Fly  out -6 

4.  Fly  out  —  6 

5.  Fly  out  —  6 

6.  Fly  out  "  5 

7.  FJy  out-  6 

8.  2-Base  Error  -  2 

9.  Fly  out  —  5 
10,  Single-  1 

1,  1  safe,  2-10  out 

2,  1-2  safe,  3-10  out 

3,  t -3  safe,  4^10  out 

4,  1-4  safe,  5-10  out 
5-  t -5  safe,  6-10  out 


Catcher 


3rd  Base 


CF 


6. 

1-6  safe,  7-10  out 

7. 

1-7  safe,  S-10  out 

8. 

1-8  safe,  9-10  out 

9. 

1-9  safe,  10  out 

10. 

1-IOout 

1. 

Strikeout 

2. 

Strikeout 

3. 

Pop  out 

4. 

Safe  at  first  on 

dropped  pop-up  —  1 

5. 

Foul  out 

6. 

Wild  pitch  followed  by 

foul  out  —  1 

1, 

Safe  at  first  on  er- 

rored  dribbler  —  1 

8. 

Passed  bali  followed  by 

foul  out      1 

9. 

Foul  out 

10. 

Pop  out 

1. 

Line  out 

2. 

Foul  out 

3, 

Pop  out 

4. 

Out-  4 

5. 

Out  -  4 

6. 

Out      7 

7. 

Out -7 

8. 

Double  -  2 

9, 

Single  —  1 

10. 

1-Base  Error       1 

1. 

Double  -  2 

2. 

Fly  out  —  5 

3. 

Triple -3 

4. 

Fly  out  -6 

5. 

Fly  out  —  6 

6. 

2-Base  Error  —  2 

1  St  Base 


SS 


LF 


7. 

Fly  out  -  6 

S. 

Fly  out  -  6 

9. 

Fly  out  —  5 

10. 

Single  -  2 

1, 

Out  - 1 

2, 

Out      7 

3. 

1-Base  Error  ~  1 

4, 

Single  —  1 

5. 

2-Base  Error  -  2 

6. 

Out-1 

7. 

Out-1 

8. 

Out -2 

9. 

Double  -2 

10, 

Out -4 

1. 

Pop  out 

2, 

Line  out 

3. 

2-B3S0  Error  —  2 

4. 

Double  —  2 

5, 

Out -7 

6, 

Out -7 

7. 

Out      7 

8. 

Out  ^7 

9. 

Out  -  7 

10. 

Single  —  1 

r. 

Fly  out  —  6 

2. 

Fly  out  —  5 

3, 

Foul  out 

4. 

Home  run 

5. 

Double  -  3 

6. 

Single  -  2 

7. 

2'Base  Error  -  2 

S, 

Fly  out  —  5 

9, 

F  ly  out  -  6 

10. 

Fly  out -6 

Table  2.  Fielding  Chart 


on  the  field  will  be  lit  (This 
is  because  the  7445  has  10 
outputs^  and  we  are  only 
using  9  LEDs,)  In  this  case,  it 


is  the  batter's  choice  of  any 
position  he  wishes.  The 
pitcher  then  pushes  his  but- 
ton, etc. 


Runners  Guide 

1 .  Runners  advance  one  base. 

2.  Runners  advance  two  bases. 

3.  Runners  advance  three  bases. 

4.  H  no  runners  are  forced  out,  better  is  out  and  runners  hold.  With 
one  or  more  runners  forced,  batter  is  safe  on  first,  runner  on  first  Is  out 
going  to  second.  All  other  runners  advance  one  base. 

5.  Runners  hold. 

6.  Runner  on  3rd  scores  (if  any);  other  runners  hold.  (Batter  is  out.) 

7.  Runner  on  first  is  out  going  to  second  (providing  there  is  one  — 
completion  of  double  play)*  Other  runners  advance  one  base. 


Well,  that's  it,  folks  - 
digital  baseball.  You  know, 
when  the  idea  first  came  to 
me,  1  buitt  it  as  a  joke,  not 
thinking  too  much  of  it.  But  I 
can  say  that  f  was  quite  sur- 


prised to  find  that  it  really  is 
a  lot  of  fun  to  play,  and  it*s 
challenging,  too!  So  get  out 
your  peanuts.  Cracker  Jacks, 
and  soldering  iron  —  and  play 
digital  baseball!  ■ 


IC1 

JC2, IC4 
IC3 

IC5 
D1'D9 
S1,S2 
LED  display 


Parts  List 

NE5&5  timer 

7490  decade  counter 

7445  BCD-to-decimal  decoder /driver 

7447  BCD-to-seven  segment  decoder 

miniature  LEDs 

push-button  miniature  switches 

Opcoa  SLA  1  or  equivalent  anode* 


from  page  35 

Now,  with  the  ITU  meeting 
coming  next  year,  we  might  not 
even  have  amateur  radio 
...what  then?  What  would 
there  be  to  even  try  and  hold 
our  country  together? 

Farfetched?  I  sure  hope  so. 
But  I  once  ran  an  article  which 


EDITORIAL  BY  WAYNE  GREEN 

told  the  inside  story  of  how 
Israel  got  started  . . .  and  radio 
amateurs  played  a  key  pari  In 
that.  Without  amateur  radio, 
Israel  might  not  have  made  it. 
A  country  without  communica- 
tions is  not  a  country. 

We  don't  have  to  go  back 
very  far  to  be  reminded  of  how 
sturdy    amateur    radio    com- 


nrtunications  are  when  all  else 
tails.  When  thai  earthquake  hit 
Alaska,  the  only  communica- 
tions the  Air  Force  had  with  its 
SAC  base  in  AEaska  was  via 
amateur  radio  for  about  two  or 
three  days! 

Of  course,  as  long  as  we  per- 
mit Russia  to  do  whatever  it 
wants,  sending  in  arms  and 
troops  to  take  over  one  country 
after  another,  we  have  no  real 
worry.  But  Russia  has  made  no 
bones  about  wanting  to  control 
the  mideast  oil,  so  we'd  better 
stop  arguing  about  alternative 
energy  sources  and  get  ready 
to  run  cars  on  something  other 
than  gas. 

We  could  look  on  the  bright 


side.  If  a  nuclear  exchange 
wipes  out  half  of  our  people,  it 
will  make  parking  a  lot 
simpler ...  and  land  prices 
might  go  down. 

For  a  rough  estimate  of  the 
situation  with  Russia,  I  sug- 
gest you  read  the  Reader's 
Digest  articles  on  page  97  of 
the  December,  1977^  Issue  and 
page  77  of  the  February,  1978, 
issue.  See  if  I  am  exag- 
gerating . , .  even  slightly, 

VEGAS  BOMB 

The  big  surprise  at  Vegas 
this  year  was  that  Saroc  was 
even  duller  this  year  than  lasL 

Continued  on  page  43 
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PORTABLE/MOBILE 

15  channels  (12  on  diaI/3  priority) 

Fully  collapsible  antenna  or 
"rubber  duck" 

Compatible  mount  for  mobile 
operation 

Dual  power  (3  watts  high/400mw  low) 

External  power  and  antenna  easily 

accessible  for  mobile  operation 

Lighted  dial  and  meter 

Double*size,  long-lasting  internal 
batteries  with  optional  Ni-Cd  pack 
and  charger  available 

ICOM's  IC-215  is  the  FM  radio  that  puts  good  times  on  the  go.  Now  an  outstand- 
ing mobile  mount  and  quick-change  features  for  external  power,  speaker  and  anten- 
na conversions  make  moving  from  base,  to  vehicle,  to  hill  top  ^st  and  easy:  and 
the  IC*215  portable/mobile  provides  continuous  contact  for  even  the  busiest 
FM  enthusiast. 

The  IC*215's  three  narrow  filters  provide  quality  not  usually 
found  in  portable  VHF  equipment.  With  15  channel  capacity  and 
an  MOS  FET  RF  amp  with  5  tuned  circuits  in  the  front  end,  the 
IC-215  gives  optimum  FM  portable  performance, 

Youll  be  carrying  quality,  performance  and  versatility  with  your 
I0215  FM  portablWinobile. 


Sfi«c1fiiC4lte»Si  r  Fn^tu«ficy  Ran^r:  14^14SNHi  Zi  VdHmw.  13.S\1>C  TiegBin-«  3 refund  ~  Svtw  ]i9nn(l4  nftloniMw)  ft  l§2rnmf(^ 
_  U^iright.  1.9  kg  ..'  Number  of  Chan  nflv  ]5  trria).  12  sn  main  cttrrtch.  Ipriofitv       Pow-rr  OuipuiL  3.Q  WwOS  W  ~  Mkniphonc 
[iTq>edanc« ,  600  ottms  ~  SfHirioM*  L«v«):  \t:mit3  than    60  dB  ~^  KecfiwT  Scnsiiivitv:  4  dB  below  1  UV  of  lowEt  -^  SfMETtCMtefc  Rcipomc; 
60  dB  Qt  htittt 

All  fCOM  radlot  iJgntficantIv  exceed  FCC  epcctfflcstlont  llmltlTit  tpui1ou«  enil«itan«. 


Th]»  new  nKiblle  m^ufil  U 
now  ftvtllj'ble  for  v^ur  lO 
21$^  Fail  InACTtiiiin  «iid  re- 
iiidt^al  !■  ■  ftddp,  and  the 
moynt  l»  coMap^able  when 
not  In  u«e. 


Hf/VHF/UHf  AMATEUR  AHD  MARINE  COMMUNICATION  EOmPMENT 
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ICOM 


IQQM  WEST,  INC. 

Suite  3 

1 3256  Northaip  Way 
BeNevue,  Wash.  9S005 
(206)  747-9020 


ICOM  EAST.  INC. 
Surte  3Q7 

3331  Towerwood  Drive 
Dallas.  Texas  75234 
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Walter  van  B.  Roberts  W2CHO/K4EA 
6330  ManasoU  Key  Road 
Englewood  FL  SZ5S3 


New  Life 
For  Your  Old  Dipper 


It    was    more    than    fifty 
years    ago    when    1    first 
became  acquainted  with  the 

useful  Mute  tnslrument  which 
was  then  called  a  "grid-dip 
meter."  It  was  merely  a 
vacuum  tube  oscillator  with  a 
milliammeter  in  its  grid 
return  circuit*  When  a  load 
was  put  on  the  oscillator,  the 
grid  current  decreased  or 
'^dipped."  The  primary  use 
for  the  dipper  is  to  find  the 
resonant  frequency  of  a 
tuned  circuit.  (For  brevity^  I 
will  use  the  letter  X  in  all  that 
follows  to  denote  the  circuit 
whose  natural  frequency  is  to 
be  determined.)  The  dipper 
oscillator  has  a  dial  calibrated 
in  frequency  and  a  set  of 
pfugnn  coils  to  cover  a  wide 
range  of  frequencies.  To  use 
the  dipper^  its  coil  is  placed 
close  to  the  X  circuit,  then 
the  dial  is  slowly  turned  until 
a  sudden  dip  is  seen  in  the 
meter  reading.  At  that  point. 


the  resonant  frequency  of  X 
is  read  off  the  dial- 

Other  Uses  for  a  Dipper 

The  simple  coil  and  con- 
denser tuned  circuit  is  not  the 
only  thing  whose  resonant 
frequency  can  be  measured 
by  a  dipper.  Any  resonant 
system  to  which  the  dipper 
can  be  coupled  may  be  used 
as  the  X  circuit:  for  example, 
a  resonant  length  of  trans- 
mission line,  or  a  dipole,  or  a 
cavity  resonator,  In  fact,  if 
the  dipper  coil  is  held  close  to 
a  large  chunk  of  barium 
titanate,  dips  will  be  found  at 
various  high  frequencies* 
These  are  due  to  internal 
standing  wave  patterns  whose 
wavelengths  are  hundreds  of 
times  shorter  than  they 
would  be  in  air  on  account  of 
the  high  dielectric  constant  of 
the  titanate.  Incidentally,  it  Is 
interesting  to  note  that  the 
simple  original  dipper  circuit 


it 
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Fig,  2. 


is  exactly  what  was  used  in 
the  proximity  fuse  which 
played  so  important  a  part  in 
World  War  II,  In  the  fuse,  the 
oscillator  radiated  very  high 
frequency  waves  via  a  tiny 
antenna  which  had  a  certain 
normal  radiation  resistance* 
Reflection  of  these  waves 
back  to  the  antenna  from  a 
target  such  as  an  airplane  or 
earth  caused  a  slight  variation 
of  the  effective  radiation 
resistance  as  the  distance  to 
the  target  changed.  This  con- 
stituted a  varying  load  on  the 
oscillator  and  hence  a  varying 
grid  current.  A  two  stage 
audio  frequency  amplifier 
brought  these  variations  up  to 
sufficient  intensity  to  fire  the 
explosive  in  the  shell. 

Impedance  Imported  By 
Coupling 

The  ordinary  dipper 
depends  for  Its  operation  on 
the  loading  caused  on  its 
oscillator  by  the  coupling  of 
its  coil  to  an  X  circuit  res- 
onant to  the  oscillator 
frequency.  Fig,  1  shows  how 
this  works.  The  solid  arrow 
represents  the  impedance  of 
the  dipper  coil  when  the  X 
circuit  is  way  off  tune.  The 
dotted  arrow  shows  its 
apparent  impedance  when  X 
is  tuned  a  trifle  below  the 
oscillator  frequency.  As  the 
tuning  of  X  Is  varied  upward 


through  the  oscillator  fre- 
quency, the  head  of  the 
dotted  arrow  moves  counter- 
clockwise  around  a  tiny  circle 
whose  diameter  is  tuLk^Q, 
where  osL  is  the  dipper  coil 
reactance,  Q  is  the  figure  of 
merit  of  the  X  circuit,  and  k 
is  the  coefficient  of  coupling 
between  the  dipper  coil  and 
the  coil  in  X.  At  exact  res* 
onance,  a  pure  resistance 
ajLk2Q  is  added  to  the 
normal  resistance  of  the 
dipper  coil  and  this  Is  what 
loads  the  oscillator  Sub- 
stantially the  same  sort  of 
thing  occurs  when  the  oscil- 
lator frequency  is  varied  past 
the  natural  frequency  of  a 
fixed  X  circuit.  It  will  be 
noticed  that  the  extra  resis- 
tance that  can  be  imported 
into  the  dipper  coil  varies  as 
the  square  of  the  coupting 
coefficient  k.  Now  the 
coefficient  of  coupling 
between  two  coils  separated 
by  a  distance  that  is  large 
compared  to  the  coil  dimen- 
sions falls  off  as  the  inverse 
cube  of  that  distance,  and 
hence  the  square  of  the 
coupling  falls  off  as  the 
inverse  sixth  power  of  the 
separation.  Thus,  doubling 
the  spacing  between  the 
dipper  coil  and  X  would 
reduce  the  imported  resis- 
tance by  a  factor  of  64, 
Actually,  of  course,  the 
distance  between  coils  is 
usually  not  large  compared  to 
their  dimensions,  but  even  soj 
it  is  evident  that  the  sen- 
sitivity of  a  dipper  must  be 
increased  far  more  than  in 
proportion  to  the  distance 
over  which  it  is  expected  to 
work- 
Backwards  Operation 

So  far  we  have  been 
discussing  the  normal  oper- 
ation of  the  dipper.  But  it  can 
also  be  used  In  what  I  will  call 
the  backward  manner,  that  is, 
to  permit  tuning  an  X  circuit 
to  a  desired  frequency.  In  this 
case^  the  dipper  oscillator  is 
set  to  the  desired  frequency 
and  left  alone.  Then  the 
tuning  of  X  is  varied  until  a 
meter  dip  occurs  which  shows 
that  X  is  now  tuned  to  the 
desired  frequency.  When  used 
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backwards,  the  only  require* 
ment  for  satisfactory  oper- 
ation is  that  the  dipper  be 
sensitive  enough  to  give  an 
easily  noticeable  dip. 
However,  for  getting  a  circuit 
tuned  to  a  desired  frequency, 
it  is  not  necessary  to  make 
use  of  a  dipper.  A  very  simple 
and  sensitive  way  to  do  the 
job  is  to  set  any  oscillator  to 
the  desired  frequency  and 
listen  to  it  with  a  CW  receiver 
whose  beat  frequency  oscil- 
lator is  adjusted  to  produce  a 
low  frequency  tone  in  the 
loudspeaker.  Then  place  the 
X  circuit  somewhere  near  the 
oscillator,  and,  as  X  is  tuned 
past  the  desired  frequency, 
changes  in  the  pitch  of  the 
tone  will  be  noticed.  Fig.  1 
explains  why  this  happens, 
for  it  shows  that  when  X  is 
tuned  a  little  off  resonance^ 
the  effective  reactance  of  the 
oscillator  coil  is  increased  or 
decreased  slightly.  This  makes 
the  oscillator  frequency 
change  by  a  minute  percent- 
age. But  this  trifling 
percentage  variation  at  radio 
frequency  becomes  a  very 
noticeable  percentage  change 
in  the  pitch  of  the  tone 
heard.  The  maximum  change 
in  effective  oscillator  coil 
reactance  is  given  by  the 
radius  of  the  circle  in  Fig.  1 , 
namely  ±  Vi  ojLk^Q^  and  the 

fractional  frequency  change  is 
l4k2Q, 

What's  Wrong  with  Ordinary 
Dippers? 

As  has  been  noted,  any 
dipper  works  fine  backwards, 
but  in  normal  operation, 
every  commercial  dipper  I 
have  used  has  one  annoying 
drawback  -  its  meter  reading 
does  not  stay  constant  as  the 
frequency  is  varied.  Fluctu- 
ations of  the  meter  reading 
can  sometimes  mask  a  small 
dip  caused  by  resonance  with 
an  X  circuit,  especially  one  of 
low  Q.  Also,  the  more  sen- 
sitive dippers  require  readjust- 
ment of  an  extra  control  as 
the  frequency  is  varied  to 
keep  the  meter  reading  on 
scale. 

For  some  years  now,  I  have 
from  time  to  time  tried  out 
various     ideas     for     getting 


around  the  drawbacks  to  the 
ordinary  dipper.  The  ideal 
dipper  t  have  had  in  mind  is 
one  whose  meter  or  other 
indicator  would  show  no 
change  at  at  I  as  the  frequency 
is  varied  until  it  hits  reso- 
nance with  an  X  circuiL  It 
should  also  be  sensitive 
enough  to  find  the  resonance 
of  a  pipe  dipole  or  other  low 
Q  system  to  which  close 
coupling  is  not  attainable. 
And,  hardest  of  all  to  achieve, 
it  should  be  easy  to  build  and 
simple  to  operate. 

If  I  had  ever  hit  upon  a 
device  that  satisfied  all  these 
requirements,  I  would  prob- 
ably now  be  busy  trying  to 
market  it*  However,  some  of 
the  schemes  I  have  tried  meet 
some  of  the  requirements, 
and  three  of  these  will  now 
be  described  in  enough  detail 
so  that  any  fairly  competent 
ham  should  have  no  trouble 
En  making  them  work*  The 
circuits  and  constants  that 
will  be  shown  are  what  have 
worked  for  me.  The  knowl- 
edgeable experimenter  can  no 
doubt  improve  on  them. 

A  Bridge  Type  Dipper 

A  fairly  obvious  idea  for 
meeting  the  first  requirement 
for  an  ideal  dipper  is  to  use  a 
bridge  that  stays  in  balance  at 
all  frequencies  except  that  at 
which  an  X  circuit  coupled  to 
one  of  the  bridge  arms  upsets 
the  balance  and  causes  a  volt- 
age to  appear  between  the 
output  terminals  of  the 
bridge.  Thus  the  detector 
meter  reads  zero  at  all  fre- 
quencies except  at  the  reso- 
nant frequency  of  X  when  it 
makes  a  pip  instead  of  a  dip. 
Such  an  arrangement  might 
be  called  a  pipper^  but  let's 
keep  using  the  word  dipper 
for  anything  that  indicates 
resonance  between  an  oscil- 
lator and  a  passive  resonant 
system. 

There  are  various  ways  to 
make  a  suitable  bridge,  but 
the  one  I  prefer  is  the  one 
shown  in  Fig.  2.  It  uses  only 
one  coil,  and  the  only  adjust- 
ment needed  for  balancing  it 
is  the  variable  condenser. 
Once  balanced  it  has  two 
rather    surprising    properties: 
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It  stays  in  balance  at  all  fre- 
quencies, and  its  input  im* 
pedance  is  a  pure  resistance  R 
at  all  frequencies.  The  con- 
dition  for  balance  is  L/C  = 
R2.  Its  most  efficient  oper- 
ation is  at  the  frequency  F 
determined  by  L  and  C.  The 
voltage  on  the  detector 
caused  by  coupling  to  an  X 
circuit  is; 

Ek2QJ(f/F)/[1  +(f/F)2][ 

where  f  is  the  actual  fre- 
quency,  E  is  the  voltage 
impressed  on  the  bridge 
input,  and  k  and  Q  have  the 
same  meanings  as  described 
earlier.  When  f  ^  F,  the  out- 
put is  maximum,  but  as  f 
departs  from  F,  the  output 
falls  off  rather  slowly  so  that 
the  same  coil  can  be  used 
over  a  wide  range  of  fre- 
quencies, even  as  much  as  a 
hundred  to  one. 

Fig.  3  shows  some  con- 
stants I  have  used  for  oper- 
ation from  less  than  one  MHz 
to  over  30.  The  inductance  L 
is  nine  turns  on  a  II/2"  diam- 
eter form,  with  about  W 
winding  length.  The  large 
blocking  condenser  S  permits 
removing  the  meter  from  the 
bridge  proper  so  that  its 
capacity  to  ground  does  not 
affect  balance.  The  whole 
affair  can  be  built  into  a  small 
box  with  the  coil  sticking  out 
front,  the  meter  and  con- 
denser knob  on  top,  and  a 
coax  cable  coming  out  the 
rear  to  connect  with  the  oscil- 
lator that  supplies  the  input 
voltage  E.  If  the  oscillator  is 
capable  of  supplying  several 
volts  to  the  bridge  (the  only 
difficult  part  of  the  whole 
business),  then  Fig.  3  as  it 
stands  makes  a  very  nice 
Instrument.  If,  however,  only 
a  small  voltage  can  be  applied 
to  the  bridge,  the  sensitivity 
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wilt  be  rather  low  because  a 
certain  threshold  voltage 
must  be  applied  to  a  diode 
before  it  starts  detecting  at 
all.  One  expedient  for  pro- 
viding the  necessary  starting 
voltage  is  to  unbalance  the 
bridge  a  trifle,  just  enough  to 
cause  a  few  microamperes  to 
flow  in  the  meter.  This,  of 
course,  is  entirely  contrary  to 
the  ideal  of  having  no  meter 
current  at  all  until  resonance 
with  X  occurs,  but  in  practice 
it  works  out  fairly  well. 

A  More  Sensitive  Detector 

Rather  than  unbalance  the 
bridge^  it  is  better  to  put  a 
little  dc  bias  on  the  diode  as 
shown  in  Fig.  4,  which  may 
be  substituted  for  the  meter 
of  Fig.  3.  With  polarities  as 
indicated,  adjustment  of  the 
potentiometer  will  permit 
setting  the  meter  to  a  desired 
deflection,  say  half  scale  or 
more.  This  reading  will  stay 
put  so  long  as  the  bridge  stays 
in  balance.  The  purpose  of 
the  condenser  is  to  keep 
everything  but  dc  from 
getting  into  the  transistor. 
The  addition  of  Fig.  4  makes 
it  possible  to  obtain  good 
pips  where  little  or  none 
would  be  seen  with  Fig*  3 
alone. 

The  Link  Dipper 

What  I  am  calling  the  link 
dipper  differs  from  other 
dippers  in  that  it  does  not 
depend  for  its  action  on  the 
phenomenon  described  in 
connection  with  Fig.  1.  The 
link  principle  is  very  simple: 
Two  units  are  involved  which 
will  be  called  the  transmitter 
and  the  receiver.  These  two 
units  are  so  arranged  that  the 
receiver  gets  no  signal  directly 
from  the  transmitter.  But 
when  an  X  circuit  is  coupled 
to  both  units  at  once,  then 
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current  is  induced  in  X  (when 
resonant)  by  its  coupling  to 
the  transmitter,  and  this 
current  in  turn  creates  a  volt- 
age Input  to  the  receiver.  In 
other  words,  X  acts  as  a 
tuned  link  circuit  between 
transmitter  and  receiver*  Only 
when  X  is  resonant  does  the 
receiver  get  anything,  and 
that  result  is  just  what  Is 
wanted  for  ideal  dipping. 

The  Hard  Way  To  Do  It 

When  the  receiver  tuning  is 
unicontrolled  with  the  trans- 
mitter frequency,  and  no 
direct  coupling  between  the 
two  units  exists  at  any  fre- 
quency, the  link  dipper  is 
very  sensitive  and  gives  no 
i  n  dication  except  at  the 
natural  frequency  of  X.  But  it 
seems  impracticably  difficult 
to  do  all  this.  For  one  thing, 
accurately  unicon trolling  the 
tuning  of  two  circuits  is  a 
fussy  job.  And  a  gang  con- 
denser is  not  satisfactory  for 
unicontrot  because  its  rotor 
element  is  common  to  the 
two  circuits  and  causes  a 
slight  coupling  between  them. 
Arranging  the  circuits  to  have 
no  mutual  inductance  is  not 
hard,  but  eleclrastatic  screen- 
ing seems  necessary  to  elim- 
inate capacity  coupling 
between  circuits.  And  finally, 
matched  pairs  of  coils  must 
be  provided  for  operating  in 
different  ranges.  I  found  it 
most  tantalizing  that  a  dipper 
built  along  these  lines  worked 
so  beautifully  over  a  very 
narrow  range  of  tuning,  but 
to  cover  a  wide  range  re- 
quired frequent  trimming  to 
maintain  maximum  sensi- 
tivity and  frequent  readjust- 
ment of  coil   orientation  to 


keep  the  direct  coupling 
strictly  zero  between  trans- 
mitter and  receiver* 

The  Easy  Way 

It  was  only  after  trying  to 
do  it  the  hard  way  that  I 
suddenly  realized  that  reson- 
ance of  the  X  circuit  itself 
could  be  utilized  to  take  the 
place  of  unicontrot  tuning, 
and  that  the  problem  of  elim* 
inating  direct  coupling 
between  transmitter  and 
receiver  could  be  solved  by 
putting  electrostatic  screening 
around  the  transmitter  so 
that  it  put  out  only  a  magr 
netic  field,  while  the  receiver 
was  made  to  be  sensitive  only 
to  an  electric  field*  The 
receiver  could  then  be  ener- 
gized by  putting  its  Input 
pickup  wire  into  the  electric 
field  produced  by  current  in 
X,  and  the  receiver  could  be 
aperiodic  so  that  there  would 
be  no  coils  to  change. 

Fig.  5  should  explain  the 
idea  better  than  words  can. 
Here  the  transmitter  is  the 
oscillator  circuit  shown  at  the 
left*  It  is  perhaps  as  bad  a 
design  as  could  be  chosen, 
but  I  have  put  it  in  delib- 
erately to  show  how  simple 
the  transmitter  can  be*  It 
contains  only  the  three 
essentials  for  any  oscillator:  a 
tuned  circuit,  a  source  of 
power,  and  an  amplifying 
device*  But  for  satisfactory 
operation,  you  should  selea 
an  N  channel  FET  that  draws 
onty  a  small  current,  such  as 
3  or  4  miljjamperes,  from  a 
baiter y  of  AVi  volts  more  or 
less,  when  the  drain  tap  is  put 
at  the  top  of  the  coi  I  so  that 
oscillation  does  not  occur 
Then    if  the   tap   is   moved 
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down  only  a  trifle,  oscillation 
begins  and  the  battery 
current  decreases  somewhat 
provided  you  have  not  moved 
the  tap  down  unnecessarily 
far. 

The  detector  circuit  shown 
at  the  right  is  designed  so  that 
the  meter  current  goes  down 
when  the  pickup  wire  is  put 
into  an  rf  electric  field.  This 
assures  that  the  meter  needle 
will  not  fly  off  scale.  The 
only  critical  thing  about  Chis 
circuit  is  the  adjustment  of 
the  bias  on  the  base  of  the 
first  transistor.  This  is  too 
critical  to  be  done  with  a 
single  potentiometer,  so  two 
are  shown,  the  lower  one  for 
coarse  setting  and  the  upper 
one  for  fine  adjustment  of 
the  meter  current  to  some- 
where near  full  scale.  The 
meter  current  is  quite  sen- 
sitive to  changes  in  ambient 
temperature.  This  is  of  no  use 
for  present  purposes^  but 
maybe  you  would  like  to  use 
the  circuit  as  a  thermometer. 
The  meter  reading  is  also 
affected  by  hand  capacity  if 
there  is  much  60  cycle  volt- 
age floating  around  in  the 
shack*  This  can  be  cured  by 
connecting  an  rf  choke 
between  the  pickup  wire  and 
the  emitters, 

A  Better  Detector 

The  detector  circuit  shown 
in  Fig.  5  was  devised  espe- 
cially for  use  in  the  link 
dipper,  and  it  worked  quite 
well  when  great  sensitivity 
was  not  needed.  But  it  was 
later  found  that  a  far  more 
sensitive  detector  can  be 
made  by  using  a  741  oper- 
ationai  amplifier  with  low 
battery  voltage  so  that  its 
non-linearity  results  in  de- 
tection. Instead  of  a  con- 
ventional circuit  diagram,  it 
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seems  simpler  just  to  show 
components  that  I  have 
found  satisfactory  J  together 
with  the  pin  numbers  of  the 
741  to  which  they  are  con- 
nected. See,  Fig,  5(a).  The 
battery  can  be  as  low  as  4^3 
voltSj  but  a  little  9-volt  bat- 
tery is  more  compacL  The 
gain  control  pot  adjusts  the 
sensitivity  from  low  up  to 
more  than  is  ever  likely  to  be 
needed.  The  null  pot  is  used 
to  keep  the  meter  reading  on 
scale.  Reversing  the  connec- 
tions to  the  meter  changes 
the  indication  of  resonance 
from  an  up  kick  to  a  down 
kick;  take  your  choice.  All  in 
all,  the  op  amp  seems  to  be 
just  what  the  doctor  ordered 
for  link  dipping. 

To  operate  the  dipper, 
place  the  oscillator  coil  near 
X  so  as  to  get  some  magnetic 
coupling,  then  lay  the  pickup 
wire  as  close  to  X  as  possible, 
preferably  near  a  high  voltage 
point.  On  varying  the  fre- 
quency,  the  meter  should 
show  no  change  except  at 
resonance  with  X.  In  practice, 
it  turns  out  that  no  electro- 
static screen  around  the  oscil- 
lator is  needed  unless  the 
pickup  is  pretty  close  to  the 
oscillator,  and  it  need  not  be* 

The  Cheapie 

I  doubt  that  a  simpler  or 
cheaper  dipper  could  be 
devised  than  the  one  shown 
in  Fig<  6.  Yet  it  "g^ts  you 
there  , . ,  "  as  the  old  Model 
T  Ford  slogan  ran*  When  its 
coil  can  be  put  reasonably 
close  to  an  X  circuit  of  good 
0,  it  is  very  satisfactory,  but, 
to  bring  out  its  full  sensitivity, 
skillful  handling  is  needed.  Its 
principle  of  operation  is  akin 
to  that  of  the  superregenera- 
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tive  receiver,  cheap  and  nasty 
but  a  lot  for  the  money. 
When  a  pair  of  headphones  is 
plugged  into  the  phone  jacks, 
the  battery  circuit  is  com- 
pfeted  and  blocking  oscii- 
lations  will  be  heard.  As  the 
variable  resistance  is  increased, 
the  pitch  of  the  tone  lowers 
and  ultimately  stops.  (If  it 
won't  stop  with  maxinnum 
resistance  in^  ground  the  left 
end  of  the  pot.)  The  sen- 
sitivity of  ihe  device  to  an  X 
circuit  is  greatest  when  the 
pitch  is  very  low,  and  keeping 
it  low  as  the  frequency  is 
varied  is  where  the  operating 
skill  comes  in.  It  is  a  two- 
handed  job,  A  closely 
coupled  X  circuit  will  stop 
the  blocking  oscillation 
entirely,  but  a  low  Q  or 
weakly  coupled  X  will  merely 
affect  the  tone  somewhat  In 
case  there  is  doubt  whether  a 
change  in  tone  is  really  due  to 
resonance  with  X^  move  the 
dipper  coil  toward  and  away 
from  X,  and  if  this  does  not 
affect  the  tone,  you  are  not 
on  the  right  frequency.  The 
location  of  the  coil  tap  for 
best  operation  over  the  full 
range  of  tuning  will  have  to 
be  found  by  experiment  for  it 
depends  somewhat  on  the 
particular  coil  and  transistor 
used.  About  a  third  of  the 
way  up  the  coil  is  suggested 
as  a  starting  point.  Plug-in 
coils  are  the  easiest  way  to 
cover  a  wide  range  of  fre- 
quencies, and,  if  the  coil 
forms  have  four  pins,  you  can 
easily  make  the  dipper  con- 
vertible to  a  CW  oscillator  by 
adding  a  tiny  DPDT  switch  to 
change    the    base   condenser 


and  tap  location  to  values 
suitable  for  non-blocking 
oscillation.  In  any  case,  the 
cheapie  is  a  very  handy  little 
device  to  have  around  the 
shack,  and  it  does  not  tie  up 
an  expensive  microammeter- 

Conclusions 

Three  radically  different 
types  of  dippers  have  been 
described,  each  of  which  has 
some  advantage  over  the 
conventional  dipper.  I  do  not 
feel  that  there  is  one  best  of 
the  three,  if  someone  were  to 
hand  me  a  transmitter  tank 
circuit  and  ask  me  to  find 
what  frequency  it  was  tuned 
t0|  I  would  undoubtedly 
reach  for  my  cheapie  as  the 
easiest  and  quickest  to  get 
going.  But  for  checking  thou- 
sands of  circuits  in  a  factory, 
the  bridge  dipper  would  be 
the  fastest  and  best  On  the 
other  hand,  if  the  low  Q 
resonances  of  a  trap  dipole 
are  to  be  found,  the  link 
dipper  is  by  all  odds  the  best. 
In  such  a  case,  the  oscillator 
coil  is  placed  near  the  mid- 
point of  the  dipole  and  the 
detector  pickup  wire  laid 
against  the  dipole  tubing  at  a 
point  far  enough  off  center  to 
pick  up  some  electric  field  at 
the  various  resonances. 

Appendix 

In  discussing  the  bridge  of 
Fig,  2,  perfect  elements  were 
assumed,  and  this  assumption 
seems  warranted  for  use  of 
the  bridge  as  described. 
However,  to  push  the  sen- 
sitivity of  the  bridge  much 
further,  especially  at  very 
high   frequencies,  as  for  ex- 


ample by  rf  amplification  of 
Its  output,  something  must  be 
done  to  compensate  for  the 
lack  of  perfection  of  its 
elements.  For  one  thing,  the 
impedance  of  a  composition 
resistor  drops,  as  I  remember 
it,  at  high  frequency,  and  also 
develops  a  capacity  confi- 
ponent,  while  a  wire-wound 
resistor  has  some  inductance, 
A  plot  of  impedance  versus 
frequency  would  have  to  be 
made  in  order  to  be  able  to 
develop  means  to  give  some 
degree  of  compensation.  But 
something  can  be  done  rather 
easily  about  the  inevitable 
resistance  of  a  coiL  [n  fact, 
something  has  already  been 
done  in  Fig.  3  by  the  inser- 
tion of  the  condenser  S,  For 
if  the  coil  resistance  r  is 
constant,  it  can  be  com- 
pensated at  all  frequencies  by 
making  S  satisfy  the  equation 
r/R  =  C/S,  This  is  called  the 
Owen  bridge. 

Unfortunately,  the  resis* 
tance  of  a  coil  is  not  constant 
but  tends  to  increase  with 
frequency.  However,  there  is 
a  way  to  compensate  for 
increasing  resistance.  This  can 
be  done  by  adding  a  small 
capacity  q  across  the 
grounded  resistor  of  the 
bridge.  When  this  is  done,  the 
equation  that  must  be 
satisfied  in  order  to  com- 
pensate exactly  for  the  coil 
resistance  is  r/R  =  C/S  + 
co^Lq,  It  can  be  seen  that  to 
satisfy  this  equation,  r  would 
have  to  behave  like  a  constant 
plus  a  quantity  that  increases 
as  the  square  of  the  fre- 
quency. An  actual  coil  is  not 
likely    to    behave    just    that 


way,  but  it  should  come 
closer  to  it  than  to  being 
simply  constant  A  pretty 
close  compensation  should  be 
achieved  by  first  choosing  S 
to  give  a  good  balance  at  low 
frequency  without  the  aid  of 
any  q,  then  adding  enough  q 
to  get  a  balance  at  the  high 
frequency  region. 

The    foregoing    does    not 
cover  all  the  possible  com- 
pensating arrangements.   For 
instance,    a    high    resistance 
across  C  can  compensate  for  a 
constant   coil   resistance.   To 
explore    further    possibilities 
of  the  bridge  mathematically, 
just   write   the  general   equa- 
tion   for    balance,   which    is 
that    the     product    of    the 
impedances    of    a    pair    of 
diagonally     opposite     arms 
must  equal  the  product  of  the 
impedances     of     the     other 
diagonally  opposite  arms.  In 
the  simple  case  of  Fig.  2,  this 
leads  at  once   to  the  single 
equation  L/C  =  r2.  But  when 
you  put  complex  impedances 
into    the    arms,    the  balance 
equation      is     one     among 
complex  quantities,  so  Its  real 
parts  must  be  equal  and  its 
imaginary    parts   also   equal. 
Thus,    in    general,   there  are 
two  equations  to  satisfy,  and 
the  object  of  the  game  is  to 
try  to  find  structures  for  the 
arms    that    will    make   both 
these  equations  stay  satisfied 
as   nearly  as  possible  at  all 
frequencies  without  having  to 
readjust    anything.    You    are 
not  likely  to  make  a  perfect 
score   at   this   game,  but  at 
least  I  guarantee  that  it  will 
keep    you   busy    for   several 
long  winter  evenings.  ■ 


from  page  38 

With  virtually  no  progran^,  a 
handful  of  exhibits  and  a  rising 
ciiorus  of  complaints  from 
hams  who  had  prepaid,  con- 
firmed reservations,  only  to 
find  no  rooms,  the  main  saving 
factor  was  nearby  CES,  the 
Consumer    Electronics   Show^ 


eOfTORtAt  BY  WAYNE  GREEN 

at  the  Las  Vegas  Convention 
Center. 

One  of  the  larger  ham 
distributors  expressed  a  com- 
mon sentiment:  "Never  again." 

Every  other  year  or  so  1  try  to 
get  to  SaroG  lust  to  see  what  is 
happening.  As  the  show  has 
gone  downhill,  Tve  found  fewer 
and  fewer  old  fnends  showing 


up.  I  skipped  it  entirely  in  1977 
and  would  have  again  in  1976 
except  for  its  coincidence  with 
the  Consumer  Electronics 
Show. 

When  you  compare  this  dud 
with  Atlanta,  Dayton,  and  other 
wetl-run  ham  conventions,  it  is 
no  wonder  it  has  withered 
away.  For  instance,  there  was 
an  FCC  media  forum  . . ,  and 
considering  the  legislation 
afoot,  any  normal  hamfest 
would  have  a  packed  house  for 
this  . , .  yet  the  best  Saroc 
could  run  up  was  about  50  peo* 
pie.  I  think  ARIMA  (Amateur 
Radio  Manufacturer's  Associa- 
tion) did  as  well  or  better.  You 
oan^t  get  people  into  meetings 


If  they  don't  know  there  are 
meetings,  and  if  those  who  do 
know  can't  find  out  where  the 
meetings  are  and  when. 

it  doesn't  help  matters  that 
Saroc  is  run  during  the  low, 
low,  low  Vegas  season  , ,  * 
right  after  Christmas  . . .  and  at 
a  time  when  there  are  virtually 
no  name  acts  in  town.  Could 
you  choose  between  Totle 
Fields  and  Liberace?  Buddy 
Hackett  was  off  skiing  in 
Aspen,  etc.,  so  you  couldn't 
even  make  up  for  the  lack  of 
Saroc  action  by  seeing  a  good 
show. 

At  a  better  time  of  year,  with 

Continued  on  p&g^  J 18 
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How 
Do  You  Use  ICs? 


part  IX 


Advertisements  show  a 
number  of  audio  pre- 
amplifier ICs  that  look 
interesting  and  cheap.  This 
series  would  not  be  complete 
without  a  word  about  a  few 
of  the  more  common  types. 

That  word  is  maybe.  There 
are  few  applications  in  ham 
use  where  you  would  be  able 
to  use  high-gain  voltage  pre- 
amplification. 

Only  a  few  of  the  avaifable 
circuits  are  adaptable  to 
reliable  breadboard  operation 
or  ^sy-to-use  finished  cir- 
cuits. The  available  design  in- 
formation  is  too  difficult  to 


apply  and  does  not  appear  to 
give  reliable  results  for  experi- 
mental use. 

A  few  common  char- 
acteristics were  noted,  with 
the  three  1  tried,  that  limit 
their  use  in  bread  boarding. 
Those  three  are  the  LM382, 
the  LM381,  and  the  LM387. 

The  published  circuits  in 
the  data  books  either  did  not 
work,  worked  poorly,  or  were 
too  critical.  Even  when  iderv 
lical  values  were  used,  some 
of  the  circuits  did  not  appear 
to  function-  Most  of  the  cir- 
cuits were  for  a  voltage  range 
other  than  the  12  volts  this 
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Fig.  L  LM382dual  prmmpiifier. 


series  is  based  upon,  and  were 
too  critical  to  work  at  other 
voltages. 

There  are  circuits  which 
can  be  dropped  right  into 
place  without  fuss,  but  if  you 
are  going  to  develop  your 
own,  there  are  circuit  char- 
acteristics to  watch  for  as  you 
work. 

For  simple  tests,  I  used  a 
crystal  mike  input,  a  pair  of 
high  impedance  phones  to 
hear  the  output,  and  an  oscil- 
loscope to  watch  the  output 
for  distortion.  When  measure- 
ments are  given,  they  were 
made  by  feeding  the  output 
of  an  audio  signal  generator 
to  the  phones  coupled  to  the 
mike.  This  made  a  better 
low-level  signal  than  direct 
coupling  of  the  generator 
would. 

The  following  terms  are 
used  throughout  the  article: 

Sensitivity  —  This  was 
done  with  the  mike  and  back* 
ground  noise.  It  refers  to  the 


circuit's  ability  to  deal  with  a 
very  low-level  signal.  A  circuit 
might  have  a  given  gain  but 
need  a  lot  of  drive  to  get  the 
output,  because  the  circuit 
loaded  down  the  input 
source. 

Gain  —  When  given,  this 
was  the  measured  voltage  gain 
from  an  input  voltage  versus 
an  output  voltage.  The  figures 
are  approximate  and  do  not 
necessarily  represent  the  opti- 
mum possible,  but  just  what 
those  values  produced.  There 
will  be  variation  between 
devices  of  the  same  type  and 
variation  caused  by  value 
changes  or  substitution, 

Voftage  range  —  Many  of 
the  manufacturer's  circuits 
were  highly  voltage-sensitive- 
Any  change  In  the  source 
voltage  would  cut  off  the 
stBge  or  cause  other  prob- 
lems. The  working  circuits 
given  here  are  of  two  types. 
The  normaJ  circuit  will  oper* 
ate  from  about  ten  volts  on 
up.  The  wide-range  circuits 
will  operate  at  lower  voltages, 
approximately  six  volts  on 
up. 

Voftage  output  —  Some 
circuits  kepi  the  output  con- 
stant over  the  operating  volt- 
age range,  and  with  some 
circuits  it  was  possible  to  get 
higher  output  voltage  with 
more  drive. 

All  the  devices  were  de- 
signed for  a  nine-  to  forty- 
volt  source.  Most  are  critical 
at  the  lower  voltages.  They 
can  take  a  300  mV  input 
before  overloading;  however, 
circuit  loading  affects  the 
actual  magnitude  of  the  signal 
at  the  input,  and  some  cir- 
cuits   will    accept    a    larger 
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amplifier.  (For  LM382  only 
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actual  voltage  swing  than 
others  without  distortion. 
Just  how  much  more  is  a 
question*  I  blew  out  one  IC 
with  the  output  from  an  FM 
tuner.  The  voltage  was  too 
much-  Monitor  the  actual  in- 
put voltage  when  you  work. 

There  are  several  specific 
types  of  trouble  to  watch  for. 
In  this  case,  a  scope  will  be 
needed,  as  they  may  not  be 
that  noticeable  to  the  ear. 

Cutoff  —  Many  of  the 
given  circuits  simply  were  cut 
off,  A  strong  signal  would 
drive  them  into  conduction, 
but  the  output  was  a  square 
wave  and  useless  for  audio 
purposes. 

Positive  peak  clipping  — 
With  some  of  the  voitage- 
sensitive  circuits,  as  the 
source  voltage  was  dropped, 
the  positive  scope  peak  would 
clip.  This  was  normally  quite 

Negative  peak  clipping  — 
This  happened  with  some  of 
the  wide-voltage-range  cir- 
cuits. When  overdriven,  the 
extreme  tip  of  the  negative 
peak  would  cut  off.  This  was 
slight,  but  it  coutd  be  seen  on 
the  scope. 

Overdrive  —  This  was  most 
noticeable  on  the  high-gain, 
high-sensitivity  circuits.  Here 
both  peaks  would  clip  and,  in 
its  extreme  form,  you 
would  almost  get  a  square 
wave  output. 

The  cure  for  the  last  three 
is  obvious.  Cut  down  on  the 
input  to  the  device.  Whether 
you  have  the  problem  or  not 
depends  on  the  actual  input 
and  circuit  you  have, 

instability  —  This  takes 
several  forms.  It  is  mainly  an 
effect  of  high  gain  coupled 
with  breadboard  wiring.  The 
basic  form  is  osciltation. 

This  can  be  a  square  wave 
at  almost  any  frequency.  It 
commonly  is  an  audio  fre- 
quency,  but  some  higher- 
than-audio- frequency  oscilla- 
tions were  observed.  Some- 
times it  comes  as  a  few  pulses 
at  a  time*  You  can  really  have 
fun  watching  the  scope  traces 
of  some  of  these  waveforms. 

Hand  effect  -  The  higher 
the  gain,  the  more  it  will  act 
up  if  you  touch  parts  of  it. 


This  does  not  mean  that  the 
circuit  can't  be  used,  but  you 
will  have  to  keep  hands  off 
while  testing. 

Hum  —  This  is  the  enemy 
of  high-gain  circuits.  They 
will  pick  up  any  hum  in  the 
area  from  other  test  gear  or 
what  have  you. 

Another  effect  is  the 
equivalent  of  open  grid  hum. 
The  leads  to  the  input  circuit 
will  pick  up  hum,  and  even 
the  matrix  board  will  gen- 
erate hum. 

This  is  a  problem  with  any 
high-gain  stage.  When  you 
breadboard^  you  just  com- 
pound the  problem.  These 
problems  did  not  yield  to 
bypassing  or  even  more  care- 
ful leads.  For  noncritical  lay- 
out, they  are  here  to  stay. 

The  ICs  tested  were  all 
dual  (stereo)  devices  with 
differential  inputs,  which  are 
ignored  for  audio  use.  The 
LM381  and  LM387  are  aJ^ 
most  identical  electronically. 
The  LM382  is  slightly  more 
special  purpose. 

In  the  diagrams^  only  one 
section  will  be  shown;  the 
other  you  can  get  from  the 
pin-out  diagram.  The  values 
given  will  be  of  two  types. 

Some  of  the  circuits  are 
the  manufacturer's  recom- 
mended circuits  and  did  not 
seem  to  work  with  the  test 
setup.  The  other  values  were 
arrived  at  by  cut  and  try- 

The  circuits  recommended 
in  this  article  were  tested 
under  varying  conditions* 
They  work  over  a  reasonable 
voltage  range,  can  tolerate 
value  substitutions,  and  are 
stable  for  breadboard  use. 
They  may  not  represent  the 
ultimate,  but  the  circuits 
should  work  for  you. 

The  LM382  (Fig.  1)  is 
the  most  consumer-oriented 
of  the  ICs,  It  was  made  with 
inboard  resistors  to  make  it 
easy  to  get  NAB  and  RIAA 
frequency  response  for  tape 
and  phono  use,  its  main  pur- 
pose in  life. 

For  our  purpose,  it  is 
virtually  useless.  The  circuit 
in  Fig,  2*  is  the  basic  flat 
response  hookup.  Make  a 
note  of  capacitors  CI  and  C2, 
This  IC  has  an  unusual  num- 


ber of  pins  labeled  gain. 

Bypassing  the  appropriate 
pin  sets  the  gain,  which 
sounds  nice,  but  it  doesn't 
help.  The  test  circuit,  Fig,  3, 
used  jUSt  one  capacitor,  C2, 
It's  a  high-gain,  sensitive  cir- 
cuit, but  it  doesn't  work.  It 
had  a  very  high  hum  level  of 
almost  2  volts  peak-to-peak. 
Using  just  CI  gave  more  gain 
plus  more  hum. 

Using  both  capacitors  was 
a  liberal  education  in  high 
hum  and  circuit  instability,  I 
got  all  sorts  of  square  waves 
and  oscillations, 

I  tried  bypass  capacitors 
here,  there,  and  everywhere 
to  no  effect  I  could  not  tame 
the  circuit  enough  to  make  it 
usable. 

On  paper,  the  LM 3 81  (Fig. 
4)*  is  not  as  easy  to  hook  up 
as  the  LM382,  It  takes  more 
external  parts.  However,  it  is 
a  far  more  practical  IC  for 
breadboard  or  experimental 
use  and  has  a  number  of 
stable  options. 

The     application     notes^ 


give  a  number  of  none-too- 
clear  factors  which  go  into 
the  working  formula,  but  it  is 
not  something  you  want  to 
figure  on  a  hot  day. 

Fig.  5*  is  the  basic  circuit, 
intended  for  a  mixer.  The 
values  in  (a)  and  (b)  were 
those  given  by  two  different 
dau  books,'  '^ 

The  best  of  these  values, 
(b),  had  a  gain  of  about  22 
dB,  but  it  was  so  insensitive 
and  had  so  little  actual  out- 
put voltage  that  it  was  use- 
less. It  appeared  that  the  in* 
put  resistance  dragged  down 
the  high  impedence  input  to 
almost  nothing.  It  took  a  real 
punch  to  get  a  signal  through. 

It  also  had  another  prob- 
lem. The  circuits  were  de- 
signed  for  24  volts  and  cut 
off  at  fifteen,  useless  for  our 
purposes  anyway. 

Figs.  6(a),  (b),  and  {c}  give 
better  working  values  for  a 
practical  circuit.  Fig.  6(a)  gave 
about  36  dB  and  belter  out- 
put, but  it  was  still  skimpy 
and  still  a  load  on  the  input 
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Fig,  3.  LM382  test  circuit. 
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Fig,  4.  LM381  dual  preamplifier. 
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Fig.  5.  LM38J  mixer  (flat  gain,  poor  operation). 
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Fig.  6.  Practical  LM38J  circuit  values,  [6(b)  -  top  choice: 

sensitive^  high  goin^  moderate  hum,  excellent  overload  toler- 
ance^ works  down  to  JO  \/ source;  for  LM38J,  LM387.  6(c)  - 
higiily  recommended:  good  gaiOt  low  hum,  excellent  overload 
tolerance,  constant  output  voltage^  low  voltage  operation;  for 
LM38J,  LM387J 


However^  it  was  usable,  and 
the  voltage  range  widened. 

The  best  variation  was 
6(b).  This  IS  nothing  like 
what  the  values  should  be^ 
but  it  works.  It  gave  about  46 
dB.  With  the  mike,  1  could 
get  about  6  volts  pp. 

In  many  respects,  this  is 
the  top  circuit  choice.  It  has 
high  gain,  moderate  hum, 
excellent  overload  char* 
acteristics,  and  excellent 
high'voltage  operation. 

Its  one  drawback  is  a  slight 
low-voltage  sensitivity.  It  cuts 
off  at  around  ten  volts.  For 
fixed  equipment  circuits,  this 
would  be  a  very  good  choice, 

I  should  explain  about 
overload  and  high-voltage 
operation.  This  circuit  can 
take  a  lot  of  drive  without 
distortion,  which  was  rare 
with  the  more  sensitive  cir- 
cuits. Also,  when  you  in- 
crease the  source  voltage,  you 
increase  the  amount  of  out- 
put voltage  swing  when  you 
Increase  the  drive.  You  are 
supposed  to  get  about  two 
volts  less  output  than  the 
source  voltage.  This  is  one  of 
the  few  circuits  to  actually  do 
that,  but  it  will  take  some 
drive.  I  had  to  really  shout 
and  whistle  into  the  mike  to 
do  it,  but  the  capability  is 
there,  and  the  circuit  does 
not  overload  on  peaks  as 
easily  as  the  others.  This 
might  be  important  in  some 
applications.  You  will  still 
have  to  be  sure  that  you 
don't  dump  a  really  high  volt- 
age into  the  input  and  fry  it, 
but  this  is  the  most  rugged 


circuit  of  them  all. 

Varying  Rl  had  an  effect 
on  the  gain  and  the  sensitivity 
—  mostly  the  gain.  De- 
creasing Rl  also  lowered  the 
output  voltage. 

Lowering  the  value  of  R3 
to  22k,  as  in  6(c),  overcame 
the  worst  bad  effect  of  6(b), 
It  widened  the  operating  volt- 
age range,  but  also  cut  down 
on  the  output  voltage  and 
gain  (to  about  38  dB), 

The  output  voltage  will 
remain  constant  with  change 
in  the  source  voltage.  The 
circuit  is  usable  down  to 
almost  5  volts,  and  works 
well  at  12  and  at  higher 
source  voltages  within  the 
device  ratings.  It  still  has  only 
moderate  hum  and  excellent 
overload  characteristics  added 
to  the  low  voltage  capability. 

The  three  resistCM's  are 
there  to  provide  only  one 
feedback  path.  The  quickest 
way  between  the  output  and 
the  input  is  through  one 
resistor. 

The  circuit  in  Fig.  7  was  a 
nice  surprise,  ft  took  right  off 
and  behaved  itself.  White 
fooling  with  various  values,  a 
simple  method  to  control  the 
gain  emerged. 

A  few  tries,  and  the  opti- 
mum range  was  found  to  be 
from  about  100k  to  470k 
Ohms.  Lower  values  cut 
down  the  gain.  Going  from 
470k  to  1  meg  did  not  in- 
crease the  usable  gain,  but  it 
caused  peak  clipping,  a  char- 
acteristic of  a  circuit  which  is 
just  about  to  cut  off. 

Without  a  feedback  resis- 
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wide  voltage  range^  easily  adjustable  gain;  for  LM381, 
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tor,  that  stage  will  be  cut  off, 
A  high  input  signal  can  drive 
it  into  conduction,  and  you 
almost  get  a  square  wave  out* 
put. 

The  feedback  resistor  can 
be  a  single  fixed  value  or  a 
variable  resistance*  This 
should  be  a  linear  taper  pot, 
not  audio  taper.  It  is  acting  as 
a  voltage  divider,  not  a 
volume  control.  You  might 
also  want  some  fixed  value 
for  minimum  gain  and  bias 
even  with  the  variable. 

The  circuit  is  quite 
sensitive  and,  at  its  highest 
gain,  gives  about  46  dB.  It  has 
a  wide  voltage  range  and  cuts 
off  at  around  five  volts.  The 
output  voltage  is  constant 
over  the  source  voltage  range 
and  is  about  2-3  volts  p-p. 

Some  other  typical  gain 
figures  would  be  about  32  dB 
with  100k  and  10  dB  with 
22k.  It  has  low  hum  and  good 
overload  characlerastics,  al- 
though you  may  get  some 
peak  clipping  at  low  source 
voltage  levels  from  input 
overloading. 

Fig.  8^  shows  a  two- 
resistor  circuit.  Notice  that 
the  input  goes  to  the  in- 
verting input  which  had  been 
bypassed  to  ground  in  the 
other  circuit* 

The  grounded  feedback 
resistor  is  also  bypassed  to 
ground.  This  keeps  the  gain 
up  there.  I  used  10  uF,  For 

really  low  frequency  audio, 
you  might  want  a  few 
hundred  uF. 

The  values  given  in  the 
application  notes  didn't  do 
the  job.  By  formula,^  Rl 
should  be  a  maximum  of 
1.2k,  and,  from  that,  R2 
should  be  about  108k.  With 


these  values,  the  stage  was  cut 
off  and  had  to  be  driven  into 
conduction*  This  circuit 
quickly  showed  that  it  was 
going  to  be  critical. 

The  circuit  is  very  sen- 
sitive. It  has  a  tendency  to 
overload  easily,  and  the 
square  wave  effect  Is  not 
good  for  audio  quality-  The 
best  circuit  values  worked 
from  ten  votts  up.  The  range 
10-15  would  be  best  for  our 
use  anyway* 

The  values  have  to  be 
chosen  at  the  actual  operating 
voltage  to  avoid  cutoff.  This 
may  not  be  the  circuit 
optimum,  but  it  will  be  at 
that  specific  voltage.  The 
source  voltage  will  have  to  be 
kept  close  to  the  chosen 
value,  or  the  stage  will  act  up. 

One  bad  problem  with  this 
circuit  is  the  gain.  With  the 
high  sensitivity  and  gain  come 
increased  hum  pickup  and 
oscillation. 

The  leads  are  critical  and 
the  open  g'id  effect  is  notice- 
able. Feedback  is  a  problem. 
This  circuit  ts  critical  as  to 
leads  and  proximity  effect 
when  your  hand  is  there. 

I  was  not  able  to  measure 
the  actual  gain.  The  test  leads 
threw  the  circuit  into  fits. 
Working  with  the  background 
noise  and  comparing  it  with 
the  other  circuits,  this  one 
probably  had  the  highest  g^in 
and  sensitivity.  The  question 
is,  how  much  do  you  get  to 
use  it  before  the  circuit  acts 
up?  This  is  where  you  may 
have  to  cut  and  try. 

Rl  is  needed  to  prevent 
oscillation.  The  best  range 
seemed  to  be  2200-4400 
Ohms.  If  there  was  less,  the 
stage  would  cut  off;  more,  it 
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Fig,  8,  Very-hlgh-gafn  circuit. 
(High  ga/rij  high  hum^  voltage 
sensitive;  for  LM38L  Not 
recommended  for  LM387: 
too  unstable  J 

would  oscillate. 

R2  is  the  main  feedback 
resistor.  The  best  value 
appears  to  be  around  10-1 2k 
Ohms,  ]f  there's  less^  yoLi 
decrease  the  gain;  morej  you 
oscillate.  These  values  are  not 
exact,  only  guidelines  to  try. 

The  headache  is  that  the 
circuit  could  give  you  more 
gain,  but  the  breadboard  lay- 
out is  giving  you  too  many 
troubles  to  be  able  to  use  it. 

The  circuit  is  input-sensi- 
tive and  easily  overloaded  by 
a  higher  input,  clipping  the 
peaks.  Howeveri  when  you 
increase  the  source  voltage,, 
you  increase  the  ailowabie 
input,  which  will  give  you 
higher  output  voltage. 

There  is  one  interesting 
pin  on  the  LM381  which  has 
no  equivalent  on  the  other 
iCs  —  pin  three,  labeled 
-IN(S.E.).  The  S.E.  probably 
refers  to  single-ended.  None 
of  the  sources  given  made 
much  mention  of  this  pin. 

On  the  schematic,  it  is 
shown  as  the  common 
emitter  resistor  for  the  two 
input  transistors.  It  is  not 
bypassed.  Bypassing  it  led  to 
instability  and  oscillation 
with  no  noticeable  good 
effect. 

The  unbypassed  resistor  is 
probably  an  advantage*  It 
would   tend   to   improve  the 
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Fig.  9.  High-gain  circuit 
(Recommended:  highest 
stable  gain,  higher  hum^  may 
clip  negative  peaks  with  over- 
load^ wide  voltage  range;  for 
LM381  only,) 

stability  of  the  stage  much 
like  an  unbypassed  cathode 
resistor. 

There  was  a  hint  that  it 
could  be  used  as  the  feedback 
point  The  feedback  resistor 
goes  to  pin  three,  and  pin  two 
is  grounded,  bypassed,  or  ig- 
nored. 

This  is  quite  stable  but  not 
high  gain.  You  might  be  able 
to  use  it,  though.  Now,  if  you 
add  a  bypass  capacitor,  about 
10  uF  as  in  Fig.  9,  you  will 
get  all  sorts  of  gain. 

At  12  volts  source,  the  top 
resistance  will  be  about  50k 
Ohms.  Less  decreases  the 
gain,  and  more  becomes  un- 
stable. 

This  appears  to  be  the 
highest  stable  gain  con- 
figuration using  breadboard 
techniques.  Other  circuits 
may  be  able  to  give  higher 
gain^  but  not  without  critical 
leads  and  layout.  However,  at 
that  high  gain,  there  is  notice- 
able hum.  There  is  noticeable 
hand  effect,  too.  When  you 
get  dose  to  some  of  the  leads, 
it  will  oscillate,  but  it  seems 
to  be  effective  as  a  circuit 

That  much  gain  can  be  a 
problem  alt  by  itself.  I  had  no 
trouble  hearing  every  back- 
ground noise  in  the  room.  If  I 
tried  to  talk  directly  into  the 
mike,  it  would  overload.  It 
will    pick  up   a  whisper  and 
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Fig.  10,  LM387  dual  preamp  (8-pin  mInhD IP). 


amplify  it,  but  there  is  too 
much  gain  for  any  close  use* 
This  circuit  is  slightly  volt- 
age-sensitive. It  will  work 
over  the  wide  voltage  range 
until  it  cuts  off  at  around  five 
volts,  but  it  loses  its  ability  to 
tolerate  high  input  as  you 
lower  the  voltage.  This  means 
more  chance  of  overload. 

There  is  one  other  preamp 
which  should  be  mentioned, 
although  it  is  not  as  common 
as  the  others.  This  is  the 
LM387  dual  preamplifier 
shown  in  Fig.  10.^ 

This  is  a  mtni-DIP  IC,  only 
eight  pins,  for  which  you  pay 
slightly  more  (costs  $2  and  is 
available  from  James  Elec- 
tronics), 

Think  of  it  as  a  simpler 
version  of  the  LIV1381.  Fewer 
pins  make  it  that  much  easier 
to  work  with.  The  given  cir- 
cuits were  identical  to  the 
LIV1381,  only  the  pin  numbers 
were  changed.  They  worked 
just  as  poorly,  too. 

The  practical  circuits  and 
values  given  for  breadboard 
use  with  the  LM381  can  be 
used  as  is  with  the  LIV1387. 
Just  change  the  pin  connec- 
tions for  the  different  pack- 
age. Some  typical  circuits  are 
shown  in  Fig.  11.  Use  the 
values  in  the  other  sche- 
matics. 

There  are  two  exceptions. 
There  is  no  pin  for  the 
common  emitter  resistor  like 
there  was  in  the  LIV13S1.  You 
will  not  be  able  to  dupli- 
cate that  very-high-gain^  sin- 
gle-resistor circuit> 

The  circuit  in  Fig.  8  is  not 
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recommended  for  the 
LIV1387.  For  some  reason, 
when  the  LIV1387  is  used,  the 
circuit  becomes  far  too  un- 
stable for  reliable  breadboard 
work. 

Most  of  the  other  circuits 
gave  very  similar  results  and 
are  a  more  realistic  choice  of 
working  gain,  anyway. 

Having  to  cut  back  on  the 
input  level  to  avoid  distortion 
has  been  a  characteristic  of  a 
number  of  the  high-gain  and 
wide- voltage-range  circuits. 
While  there  are  a  number  of 
options  for  varying  the  gain 
of  the  circuit,  this  is  not  the 
input  to  the  circuit,  just  the 
gain.  Adjusting  the  gain  will 
have  little  or  no  effect  on 
that  type  of  distortion. 

Some  of  the  data  book 
circuits  showed  a  volume 
control  in  series  with  the 
signal.  Typical  values  were 
500k  to  5  meg  Ohms,  I  didn't 
test  volume  control  circuits, 
as  1  was  interested  in  the  full 
gain  capabilities  and  simple 
circuits.  However,  for  most 
uses,  you  may  need  to  have 
some  control. 

My  feeling  is  that  the 
series  control  will  never  fully 
cut  off  the  signal.  There  may 
be  some  feed  through.  I  would 
try  a  control  as  in  Fig,  12. 
This  is  more  like  the  usual 
control  circuit  and  should  cut 
the  input  off  completely.  The 
value  range  would  be  about 
the  same.  Keep  it  a  high 
resistance  to  avoid  loading 
down  the  input  signal. 

Even  a  single  fixed  value 
can  be  used  across  the  input 
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Fig,  J  J.  Typical  LM387  circuits  (values  same  as  LM381). 


Fig,  72.  Alternate  volume  control  circuits. 
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to  lame  it  a  bit.  For  most 
purposes,  the  scries  control 
would  give  you  the  needed 
control.  Usually  all  that  is 
needed  is  to  cut  down  the 
signal  some  to  get  away  from 
the  overload  problem. 

It  is  now  time  lo  put  all 
this  into  some  sort  of  per- 
spective. For  pragmatic  use^ 
there  are  several  factors 
which  might  indicate  one  cir- 
cuit over  another. 

First,  let's  get  rid  of  that 
extra  section.  Unless  you 
need  two  sections,  you  will 
be  left  with  a  high-gain  stage 
floating  around  on  its  own* 
This  might  pick  up  something 
and  send  It  off  as  an  ampli- 
fied signal  which  could  gel 
into  other  circuits.  Just  short 
the  two  differentia!  inputs 
together.  That  should  do  it. 

There  is  one  basic  choice 
to  keep  in  mind.  How  are  you 
going  lo  power  the  circuit?  If 
it  is  by  ac,  you  will  have  no 
voltage  stability  problems 
that  should  make  any  real 
difference.  You  will  have  a 
constant  or  regulated  voltage, 


unless  there  is  trouble  in  the 
power  supply  section. 

If  you  are  going  to  use 
batteries,  you  may  want  lo 
pick  and  choose,.  An  auto 
battery  is  nominally  12  volts, 
usually  13.5  or  so,  well 
within  the  design  center. 

Under  normal  conditions, 
its  voltage  will  stay  within  a 
few  volts  of  that.  However,  as 
you  get  near  ten  volts,  you 
may  start  to  have  circuit 
problems. 

The  normal  nine-volt  tran- 
sistor radio  battery  is  the  real 
Stinker,  li  only  stays  at  nine 
volts  for  a  while,  then  it 
drops.  When  that  transistor 
radio  battery  begins  lo  drop, 
only  the  wide-voltage-range 
circuits  will  still  function  well 
below  nine  volts. 

You  will  lose  a  little  gain 
and  output  voltage  with  the 
wide-range  circuits,  but  these 
figures  should  be  viewed  in 
the  perspective  of  the  next 
stage  which  would  normally 
follow. 

The  LM380  power  ampli- 
fiers   only    need    about   0,5 


volts  rms  before  they  are 
overdriven.  The  2-3  volts  p-p 
that  the  preamps  give  is  more 
than  enough  for  the  power 
stage. 

Also,  most  of  the  power 
amps  cut  off  at  nine  volts 
anyway.  The  LM380CN 
mini*DtP  one  will  work  at 
nine  volts  but  not  much  less. 

As  a  general  rule,  use  the 
least  gain  you  can  to  do  the 
job.  There's  less  chance  of 
hum  or  instability.  The  power 
amp  is  going  to  amplify  what- 
ever it  gets. 

The  need  for  high-gain 
audio  stages  is  not  that 
common  in  ham  gear.  The 
output  from  most  detectors 
would  be  enough  to  drive  the 
power  stage,  and  more  pre- 
amplification  would  just 
cause  distortion. 

The  most  logical  thing  for 
a  preamp  would  be  as  a  mike 
amplifier  to  feed  a  power 
amplifier  or  as  part  of  a  trans- 
mitter circuit.  However^  there 
might  be  other  applications 
where  some  extra  gain  is 
needed  and  one  of  these  ICs 


will  do  the  job. 

If  you  are  experimenting,  I 
would  recommend  using  a 
scope  to  see  what  you  are 
getting.  Much  distortion  that 
shows  on  the  scope  may  not 
be  that  apparent  just 
listening. 

Use  the  schematics  and 
their  captions  to  pick  a  cir- 
cuit which  fits  your  require- 
ments. Remember  that  there 
will  be  some  variation  be- 
tween devices,  and  ff  you 
substitute  values.  You  may 
not  get  the  exact  perfor- 
mance as  shown. 

What  it  adds  up  to  is  that 
there  are  a  few  reliable  pre- 
amp circuits  that  you  can  use* 
The  LM382  is  a  washout  for 
experimental  use,  but  the 
LM381  and  LM387  appear  to 
be  reliable  circuits  when  used 
within  their  breadboard  limi- 
tations, ■ 
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You're 


Still  Using  Tubes? 

Yeccch! 


transistorize  that  museum  piece 


Fred  Brown  W6HPHfG5AWI 

Box  2053 

Rancho  Santa  Fe  CA  92067 


In  this  day  and  age^  tubes 
are  obsolete,  let's  face  it 
Even  the  lowest  power  receiv- 


ing tube  requires  at  least  a 
Watt  just  to  light  the  healer  — 
enough     power     to    operate 
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Fig.  1,  Block  diagram  of  the  modified  Swan.  Supply  voltages  labeled  'T"  are  present  only  on 
transmit  Voltages  labeled  "R'"  are  present  only  on  receive. 


more  than  TOO  low-level  tran- 
sistors. The  power  consumed 
by  tubes  is  all  wasted  in  the 
form  of  heat,  and  the  result- 
ing temperature  rise  creates  a 
number  of  problems,  such  as 
frequency  drift  and  compo- 
nent aging.  In  addition,  tubes 
nowadays  are  expensive  and 
have  a  finite  life  expectancy, 
whereas  transistors  are  im- 
mortal (theoretically,  if  not 
abused)  and  can  be  had  for  as 
little  as  34  each.  With  the 
advent  of  the  triode  JFET 
and  dual-gate  MOSFET,  it  is 
now  easy  to  replace  every 
small-signal  vacuum  tube  in 
your  transceiver  with  only 
relatively  minor  circuit 
changes. 

The  early  Swan  single- 
banders  were  among  the  first 
SSB  transceivers  on  the  mar- 
ketj  and,  of  course,  used 
vacuum  tubes  throughout, 
even  for  low-level  audio 
stages.  In  this  SW-175,  I  did 
not  go  100%  solid  state,  but 
left  tubes  in  the  transmitter 
driver  and  final  stages.  It 
would  have  been  possible  to 
transistorize  these  stages,  as 
welL  A  transistor  final  would 
■  have  the  advanta.ges  of  no 
tuning  and  potentially  better 
linearity,  but  the  disadvantage 
of  requiring  a  well-matched 
low-swr  toad.  In  addition,  rf 
power  transistors  are  still  not 
quite  as  cheap  as  equivalent- 
power  tubes^  and,  as  every 
experimenter  has  found  out, 
transistors  are  very  unforgiv- 
ing about  mistakes.  A  wrong 
connection  or  voltage  spike 
can  wipe  out  an  expensive 
power  transistor  in  a  milli- 
second, whereas  tubes  can 
take  minutes,  or  even  hours, 
of  abuse  without  failure* 

Probably  the  easiest  way 
to  transistorize  your  rig  is  to 
proceed  one  stage  at  a  time, 
as  this  allows  you  to  be  sure 
the  stage  you  replace  is  work- 
ing perfectly  before  you  go 
on  to  the  next  one.  Any 
single  down  tin:ie  will  be  mini- 
mized, so  you  will  not  be 
kept  off  the  air  while  you  are 
gradually  making  the  transi- 
tion. 

Of  course,  we  must  be 
somewhat    cognizant    of  the 
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The  front  panel  of  the  modified  Swan  retains  much  of  its 
original  appearance.  The  S-meter  is  mounted  on  an  aluminum 
plate  which  couers  the  large  hole  left  from  removal  of  the 
original  meter. 


different  signal  levels  and  dif- 
ferent impedance  levels  of 
tubes  versus  transistors.  To 
replace  tubes  v/ith  FETs  will 
usually  require  only  nninor 
circuit  modifications,  whereas 
the  impedance  level  of  bi- 
polars  will  demand  more  radi- 
cal circuit  redesign.  But,  even 
with  bipolarSj  it  is  no  big 
hassle.  In  this  transceiver, 
both  FETs  and  bf polars  were 
used.  14  tubes  were  replaced 
with  31  transistors,  but  some 
of  these  transistors  were  used 
for  new  features  not  present 
in  the  original  version. 

In  many  cases,  you  can  use 
the  empty  tube  sockets  as 
tie-points  for  your  transistor 
circuits.  I  did  this  in  the 
receiver  rf  and  mixer  stages, 
the  bfo,  the  first  i-f  stage,  and 
th^  audio  stages*  In  other 
places^  I  made  up  small  cir- 
cuit boards  of  flat  Alsinite. 
This  is  a  translucent  plastic- 
fibergiass  material  sold  in 
sheet  form  at  most  building- 
supply  stores.  Alsinite  will 
not  meit  at  soldering  iron 
temperatures,  and  it  has  the 
further  advantage  of  being 
translucent,  which  makes  it 
possible  to  see  component 
locations  from  the  reverse 
side  of  the  board.  Compo- 
nents are  easily  mounted  by 
drilling  small  holes  and  pok- 
ing the  leads  through. 


The  Swan  175,  140,  and 
120  models  are  almost  identi- 
cal single-conversion  trans- 
ceivers covering  75,  40^  and 
20  meters,  respectively.  I  had 
little  interest  in  75  meters, 
but  I  did  need  a  low-power 
SSB  transceiver  primarily  for 
use  with  a  2  meter  trans- 
verter.  The  original  coverage 
of  3,8  to  4,0  MHz  was  too 
low  in  frequency  for  two 
meter  transverting,  so  consid- 
eration was  given  to  moving 
the  transceiver  frequency  up 
to  either  20,  15,  or  10  me- 
ters. Of  these  three  bands,  I 
enjoyed  operating  on  15  and 
10  much  more  than  20^  but, 
on  this  part  of  the  sunspot 
cycle,  10  is  pretty  dead.  Also, 
it  would  have  been  hard  to 
make    the    Swan    vfo    cover 

more  than  a  small  part  of  the 
10  meter  band.  This  left  15 
meters  as  the  best  choice.  The 
original  tuning  dial  covered 
only  200  kHz^  and,  since  1 
wanted  full  coverage  of  15 
meters,  t  added  a  range 
switch  to  the  vfo  so  that  21 ,0 
to  21.6  MHz  could  be  cov- 
ered in  three  200  kHz  seg- 
ments. This  g^ve  more  than 
full  coverage  of  15  meters 
and  also  made  it  possible  to 
cover  144  to  145*2  MHz  by 
switching  between  two 
crystals  in  the  two  meter 
transverter. 
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In  this  yieWy  the  final  amplifier  and  vfo  cover  plates  haw  been 
removed.  The  ALC  circuit  board  can  be  seen  between  the 
6146  and  the  S-meter,  The  vfo  range  switch,  Sl^  is  visible  in 
the  upper  left  corner  of  the  vfo  box.  To  the  right  of  the  vfo 
box  is  the  age  circuit  board. 


Block  Diagram 

A  block  diagram  of  the 
modified  transceiver  is  shown 
in  Fig.  1.  I  wanted  many 
features  not  present  in  the 
original  Swan,  such  as  age, 
S-meter,  ALC,  and  CW  capa- 
bility, which  called  for  a  bit 
more  complexity.  Most  of  the 
biocks  in  Fig.  1,  however, 
correspond  to  some  stage  in 
the  original  transceiver,  and, 
since  I  replaced  most  stages 
one  at  a  time,  the  physical 
layout  is  much  the  same. 

The  original  4-pole  crystal 
filter  on  5500  kHz  has  been 
replaced  with  an  Atlas  8-pole 
filter  on  5520  kHz,  These 
filters  are  available  from  Atlas 
Radio  for  $36.40,  including 
bfo  crystals/  It  was  not  abso- 
lutely necessary  to  replace 
the  original  filter,  but  the 
new  filter  gives  markedly  im- 
proved performance, 

1  replaced  the  6DQ5  final 
with  a  6146,  mainly  with  a 
view  toward  eventual  mobile 
operation.  For  mobile,  the 
6 Dps  presents  a  heater  prob- 
lem, since  there  is  no  12-volt 
version,  although  there  is  a 
12-voit  equivalent  of  the 
6146  ^  the  8032.  The  6DQ5 
is  a  much  more  powerful 
tube,  however,  and  it  will 
deliver  150  Watts  CW  - 
about  3  times  as  much  as  the 


6146. 

Included  in  Fig.  1  are  the 
voltages  supplied  to  each 
stage.  Voltages  suffixed  with 
an  (R)  or  (T)  are  only  present 
in  receive  and  transmit 
modes,  respectively.  Voltages 
without  a  suffix  are  present 
in  both  modes.  Switching  is 
accomplished  with  the  origi- 
nal 3-pole  double-throw 
12-volt  relay, 

Vfo 

For  1 5  meter  operation, 
the  vfo  frequency  must  be 
moved  up  from  93  to  15.5 
MHz,  Since  the  modified  vfo 
then  operates  on  the  low  side 
of  the  signal  rather  than  the 
high  side,  the  transceiver  will 
function  on  upper  sideband 
with  the  original  bfo  crystal. 
The  3-position  vfo  range 
switch  is  mounted  in  the  up- 
per right-hand  corner  of  the 
vfo  shield  box,  and  the  shaft 
protrudes  through  the  hole 
formerly  occupied  by  the  dial 
light. 

The  modified  vfo  circuit, 
shown  in  Fig.  2,  uses  many  of 
the  original  components.  All 
vfo  componennts  to  the  right 
of  CI  in  Fig.  2  are  mounted 
on  a  small  Alsinite  circuit 
board  which,  in  turn,  is  lo- 
cated in  the  space  formerly 
occupied  by  the  12AU6  oscil* 
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latof  tube.  The  original  vfo 
coil,  L4,  was  reduced  to  7 
tumSp  which  gave  it  an  induc- 
tance of  1*4  /iH  and  a  mea- 
sured 0  of  253  at  16  MHz. 
The  two  small  range-switch 
coits,  LI  and  L2,  are  air 
wound  and  are  mounted  by 
their  leads  on  SI.  These  colls 
are  adjusted  by  squeezing  or 
spreading  the  turns.  When 
properly  adjusted,  this  range- 
switching  method  provides 
exactly  200  kHz  coverage  on 
each  range,  and  dial  calibra- 
tion comes  out  right  on  the 
nose*  Voltage  stability  of  the 
vfo  has  proven  to  be  excel- 
lent; a  20%  supply-voltage 
change  moves  the  vfo  fre- 
quency only  55  Hz. 

There  is  some  interaction 
between  the  different  vfo  ad- 
jusiments,  but,  generally 
speaking,  the  function  of  L3 
is  to  set  the  oscillator  to 
frequency,  and  the  tuning 
range  is  controlled  by  the  two 
trimmer  capacitors,  C2  and 
C3,  A  5.5  MHz  trap,  L8  and 
C4,  is  used  on  the  vfo  output 
to  prevent  any  i-f  signal  from 
the  transmitter  mixer  leaking 


back    into    the 
through  Q13. 


crystal   fitter 


Receiver 

Fig,  2  also  shows  the  re- 
ceiver front-end  circuits.  The 
received  signal  is  taken 
directly  off  the  final  tank 
circuit  through  the  3.3  pF 
coupling  capacitor,  CI 2.  The 
back  tO'back  diodes,  Dl  and 
D2j  limit  the  amount  of  rf 
transmitter  voltage  at  the  re- 
ceiver input  to  a  few  volts. 
The  transmit  signal  is  further 
attenuated  by  diodes  D3  and 
D4,  which  are  biased  into 
conduction  in  the  transmit 
mode  by  the  0A2  regulator 
tube  current. 

A  broadband  21  MHz 
bandpass  filter,  made  up  of 
L6  and  L7,  is  used  between 
the  rf  and  mixer  stages  for 
good  i*f  and  image  rejection. 
Notice  that  the  lower  end  of 
L7  is  bypassed  to  ground 
through  the  trimmer  capaci- 
tor, C5.  This  capacitor  is  ad- 
justed to  series  resonance 
with  L7  at  the  im^e  fre- 
quency  of  10.3  MHz  and 
effectively    shorts    out    the 


image  signal.  With  this  tech- 
nique, receiver  image  rejec- 
tion measures  105  dB-  Per- 
haps that's  more  than  will 
ever  be  needed,  but  signals  in 
the  10  MHz  region  become 
extremely  strong  at  times, 
and  it*s  good  to  have  ample 
rejection. 

The  output  of  the  mixer 
goes  to  Tl,  the  original  first 
i-f  transformer,  and  to  the 
crystal  filter  through  the  ca- 
pacitive  divider,  C6  and  C7. 
Diode  D5  acts  as  a  switch  to 
disconnect  the  mixer  from  Tl 
when  in  the  transmit  mode. 
The  other  winding  on  Tl, 
which  originally  went  to  the 
7360  balanced  modulator, 
now  forms  the  collector 
tuned  circuit  for  Q5  and  cou- 
ples in  the  transmitter  DSB 
signal  from  the  balanced 
modulator. 

Referring  now  to  Fig.  3, 
the  i-f  signal  proceeds 
through  the  crystal  fitter, 
FL1 ,  the  first  i-f  stage,  consis- 
ting of  the  emitter-coupled 
pair,  07  and  08,  and  on  to 
the  40673  second  i-f  stage.  A 
dual*gate  MOSFET  was  used 


for  the  second  i-f  because 
strong  signal-handling  capac- 
ity is  important  at  this  point. 
Output  from  the  40673  is 
coupled  to  the  product  detec- 
tor through  T3,  which  is  the 
original  T3  modified  by  wind- 
ing  a  6-tyrn  link  on  the  by- 
passed end  of  the  coil  form. 

The  product  detector  is  an 
adaptation  of  one  first  de- 
scribed in  1965;  this  circuit  is 
also  now  being  used  in  the 
Drake  R4B  receiver.^  Audio 
from  the  product  detector 
drives  the  first  audio  stage ^ 
QIC,  as  well  as  the  age  ampli- 
fier, Q18  and  Q19.  The  origi- 
nal Swan  did  not  have  an 
audio  gain  control,  but,  since 
I  consider  separate  audio  and 
rf  gain  controls  essential  in 
any  receiver  with  an  S-meterj 
I  added  an  extra  gain  control 
for  this  purpose  and  mounted 
it  in  the  hole  formerly  occu- 
pied by  the  receive -transmit 
toggle  switch.  This  switch 
seems  pretty  much  redun- 
dant, since  the  microphone 
push*to*talk  switch  does  the 
same  job. 

The  audio  output  stage  is 
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Fig,  2  Receiver  front-end  and  vfo  circuits. 
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unusual  in  that  it  is  powered 
by  **-270  volts*  This  stage  was 
originally  a  6V6  and  was  the 
first  tube  to  be  replaced  with 
transistors*  Normally,  transis- 
tor audio  output  would  be 
class  B  and  would  be  powered 
from  the  12-volt  supply. 
However^  a  class  A  output 
stage,  although  not  quite  as 
efficient,  has  the  advantage  of 
being  a  constant  load  on  the 
power  supply.  !t  also  mini- 
mizes the  12*volt  power  re- 
quirements* The  maximum 
12-voit  drain  for  the  entire 
transceiver  is  only  37  mA. 
The  2N 3439s  are  rated  at  350 
volts  collector-to-emitter 
breakdown,  so  two  are  used 
in  series.  This  also  helps  re- 
duce the  collector  dissipation, 
although  it  is  still  necessary 
to  heat  sink  these  two  iransis- 
tors.  The  original  output 
transformer,  T4,  provides  a 
good  match  to  an  8-Ohm 
speaker. 


Age  and  S Meter 
I    wanted    a 


good    fast- 


attack/sbw-decay  age  system, 
and  the  circuit  shown  in  Fig. 
3  has  worked  well.  Transis- 
tors 018  and  Q19  form  a 
ccriventional  audio  amplifier 
and  drive  the  age  rectifier, 
D10  and  D1 1 ,  through  trans- 
former T7.  Transformer  cou- 
pling may  not  be  absolutely 
necessary  at  this  point,  but  it 
does  facilitate  full^wave  recti- 
fication, which  helps  to  mini- 
mize the  rise  time.  The  trans- 
former, a  UTC  Ouncer,  is 
surplus;  originally  it  was  a 
400  Hz,  115  V  to  115  Vc-t 
device,  but  anything  with  ap^ 
proximately  the  right  turns 
ratio  and  sufficient  primary 
inductance  can  be  used  for 
T7,  The  age  decay  time  is 
determined  by  the  time  con- 
stant of  C8  and  C9  (2  ^f 
total)  discharging  through  Rl 
and  R2-  This  fixed-time  con- 
stant of  two  seconds  is  about 
right  for  me,  but  it  could  be 
made  variable  by  switching 
d  i  fferent  resistance  values 
from  the  age  line  to  ^ound. 
Transistors  O20  and  Q21 


are  used  to  drive  the  S-meter. 
The  original  cathode  current 
meter  could  not  be  used  for 
an  S-meter  since  it  was  300 
mA  full  scale;  it  was  replaced 
with  a  Micronta  (Radio 
Shack)  0*1  mA  S-meter.  The 
S-meter  also  doubles  as  the 
final  amplifier  cathode  meter 
and  circuit  values  are  chosen 
so  that  its  0  to  10  scale 
corresponds  to  0  to  TOO 
Watts  input. 

Notice  that  full  age  voltage 
Is  applied  only  to  the  rf  stage, 
Q22;  the  mixer  and  second  i-f 
stage  receive  half  voltage  (age 
#2).  Age  performance  is 
plotted  in  Fig,  4.  For  signals 
stronger  than  1,2  microvolts, 
a  100  dB  range  of  input  signal 
causes  less  than  a  10  dB 
change  in  audio  output. 

Switch  S5  serves  as  an 
mgc-agc  switch.  In  the 
manual^in  position,  the  me- 
ter still  reads  the  output  of 
the  age  detector,  but,  since 
age  is  not  fiinetioning,  the 
S-meter  reading  will    be  ap- 


proximately proportional  to 
signal  strength,  rather  than  a 
logarithmic  response.  This  is  a 
handy  feature  for  precise 
peaking  of  antennaSp  VHF 
converters,  receiver  align- 
ment, etc, 

Speech  Amplifier  and  Bal- 
anced Modulator 

According  to  the  ARRL 
Handbook,  12  dB  of  audio 
speech  clipping  will  give  a  3 
dB  improvement  in  SSB 
signal-to-noise  ratio,  That*s  a 
very  cheap  and  simple  way  to 
double  your  talk  power,  al- 
though  admittedly  not  as  ef- 
fective as  speech  processing. 

Fig.  5  shows  the  speech 
amplifier  and  balanced  modu» 
lator  circuits.  The  speech  am- 
plifier, Ql  and  02,  is  de- 
signed to  accommodate  either 
high-impedance  dynamic  or 
ceramic  microphones.  Low 
audio  frequencies  are  attenu* 
ated  by  the  small  values  of 
capacitors  CIO  and  CI  1,  and 
audio  clipping  is  accom- 
plished  by  the  back-to-back 
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diodes,  D15  and  D16.  There 
is  no  gain  control  ahead  of 
the  clipper;  clipping  level  is 
controlled  by  the  distance  be- 
tween the  operator  and  the 
microphone. 

Several  balanced  modu- 
lator circuits  were  tried^  but 
the  simplest  turned  out  to  be 
the  best.  The  bfo  supplies 
push-pull  drive  to  both  the 
balanced  modulator  and  the 
product  detector  from  T6. 
The  first  version  of  this  bal- 


anced  modulator  used  1N270 
germanium  diodes^  but  there 
was  trouble  with  temperature 
drift  of  the  carrier  balance 
until  they  were  replaced  with 
silicon  diodes.  If  you  use  the 
Atlas  filter,  you  can  replace 
the  1  k  potj  R3^  with  a  pair  of 
matched  500-Ohm  resistors 
and  still  get  more  than 
enough  carrier  rejection  with 
the  front-panel  carrier- 
balance  controL  This  control, 
incidentally,    could    well    be 


removed  from  the  front 
panel,  since  it  rarely  needs 
adjustment. 

The  grounded -base  stage, 
Q5,  is  needed  more  as  an 
isolating  switch  than  as  an 
amplifier.  In  the  receive 
mode,  any  bfo  signal  leaking 
through  the  balanced  modu- 
lator would  otherwise  be  am- 
plified by  the  i-f  stages  and 
would  unbalance  the  product 
detector*  Switching  is  accom- 
plished by  removing  the  sup- 
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Front  and  rear  views  of  the  SO  kHz  crystal  calibrator  demonstrate  the  construction  techniques 
used  for  a  typical  circuit  board.  The  Lshaped  piece  of  sheet  metal  on  the  lower  edge  secures 
the  board  to  the  chassis  and  also  serves  as  ground  connection. 


ply   voltage  from  Q5  during 
receive. 

The  5,5  MHz  DSB  signal  is 
applied  to  the  SSB  filter 
through  Tlj  the  original  first 
i-f  transformer^  connected  as 
shown  in  Fig,  2  and  Fig.  5. 
The  DSB  signal  level  can  be 
adjusted  by  detuning  Q5^s 
collector  tuned  circuit  in  T1. 
The  SSB  signal  from  the  filter 
is  amplified  by  the  first  i-f 
stage,  Q7  and  Q8,  and  applied 
to  the  transmitter  mixer 
through  CI  5, 

Balanced   Mixer^  Driver^  and 
Final 

For  the  transmitter  up 
conversion^  I  wanted  to  use  a 
balanced-type  mixer  in  order 
to  reject  the  16  MHz  vfo 
signaL  I  first  tried  a  commer- 
cial ring-modulator  type  of 
doubie-balanced  mixer,  but  I 
found  that  it  required  quite  a 
bit  of  vfo  drive  (+7  dBm)  and 
also  suffered  from  too  much 
conversion  loss.  The  weak 
output  required  an  additional 
amplifier  stage  to  drive  the 
12BY7,  and  three  stages 
straight  through  at  21  MHz 
can  give  you  some  sticky 
feedback  problems. 

The  two-transistor  bal* 
anced  mixer  shown  in  Fig.  6 
has  ample  g^in  and  does  a 
good  job  of  rejecting  the  vfo 
signal;  the  worst  spurious  out- 
put is  the  vfo  second  har- 
monic, on  31  MHz*  This 
could  have  been  trapped  out, 
but  1  preferred  to  use  a  two- 
pole  filter  between  the  bal- 
anced mixer  and  12BY7 
driver,  and  thereby  com- 
pletely clean  up  all  spurious 
mixer  products.  The  original 
butterfly  exciter-tune  capaci- 
tor was  replaced  with  a 
3-gang  5  to  20  pF  variable 
from  an  old  FM  radio.  This 
capacitor,  CI  7,  tunes  the 
two-pole  filter  and  also  the 
12BY7  plate  circuit 

The  tuned  circuit  consist- 
ing of  LIO  and  CI  6  resonates 
to  5.5  MHZ|  and|  because  of 
its  low  L  to  C  ratio,  provides 
a  low -impedance  bypass  for 
the  base  of  025  at  the  vfo 
frequency.  Potentiometer  R6 
is  normally  adjusted  to  equal- 
ize the  dc  emitter  currents,  as 
measured     with     a     VTVM 
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across  the  matched  resistors^ 
R4  and  R5.  If  you  are  a 
perfectionist,  you  can  adjust 
\t  for  minimum  vfo  feed- 
through  to  the  driver,  but  it 
will  do  nothing  for  the  sec- 
ond harmonic  on  31  MHz.  I 
used  a  toroid  for  T5|  but  you 
could  probably  get  by  with 
an  ordinary  solenoid-type 
transformer,  at  this  point 

The  driver  requires  neu- 
tralization, which  is  accom- 
plished through  CIS,  and,  be- 
cause of  the  12BY7^s  high 
transconductance,  neutral- 
ization is  a  bit  critical  Prop- 
erly neutralized  J  it  will  be 
possible  to  tune  CI  7  through- 
out its  range  without  any  sign 
of  instability. 

A  link  on  LI  3  connects  to 
a  phono  jack  on  the  rear 
apron  of  the  chassis  to  pro- 
vide exciter  output  for  VHF 
transverters.  Driver  output  is 
about  a  quarter  Watt,  and  the 
vfo  signal  at  this  point  mea- 
sured 62  dB  below  peak  out- 
put. The  vfo  second  harmonic 
on  31  MHz  measured  55  dB 
down.  When  the  rig  is  used 
with  a  transverter,  the  6146 
heater  is  switched  off  by  a 
toggle  switch  (S5)  which  is 
also  located  on  the  rear 
apron. 

Cathode  bias  was  chosen 
for  the  fin^l  to  eliminate  the 
nted  for  an  additional  supply 
voltage  and  also  to  simplify 
the  ALC  circuit.  Cathode 
voltage  is  held  to  a  fixed 
value  by  the  transistor  regula- 
tor^  027.  Base  voltage  on 
027  is  adjusted  with  the  orig- 
inal 5k  bias- adjustment  pot, 
R9,  and  is  regulated  by  an 
NE-17  neon  bulb^  although  a 
60-volt  1-Watt  zener  diode 
would  work  just  as  welL 

The  7.3-volt  zener  in  series 
with  the  emitter  of  027  re- 
duces the  collector-to-emitter 
voltage  and  heat  dissipation 
of  this  transistor.  Collector 
dissipation  is  further  reduced 
by  RIO,  and  this  resistor  also 
provides  a  sampling  voltage 
for  driving  the  cathode 
current/S-meter  through  Rl  1, 
Because  of  the  S-meter's  low 
resistance  of  100  Ohms,  the 
cathode  current  circuit  does 
not  interfere  with  the  S-meter 
function,  nor  vice  versa. 


Screen-grid  neutralization 
is  used  on  the  6146,  as  this  is 
a  bit  simpler  than  the  original 
bridge- type  neutralization 
and  works  fine  in  a  single- 
bander.  The  original  piate- 
tuning  and  loading  capacitors 
are  used  in  the  final  amplifier 
plate  circuity  but  the  parasitic 
suppressor,  plate  current  rf 
choke,  and  tank  coil  have 
been  changed.  Notice  that  the 
high-voltage  lead  to  the  6146 
piate  is  double  filtered  inside 
the  final  amplifier  compart- 
ment; this  was  necessary  to 
prevent  rf  feedback  to  earlier 
stages. 

ALC 

Automatic  (evet  control  is 
derived  from  the  6146  grid 
current  When  the  6146 
heater  is  switched  off,  grid 
current  is  simulated  by  diodes 
D19  and  D20.  In  either  case^ 
a  voice  peak  will  cause  grid 
current  {or  diode  current)  to 
fiow  into  the  base  of  023, 
which  will  cut  off  collector 
current  and  allow  C20  to 
charge  through  R7  and 
D2L  This  results  in  a  posftive 
gate  voltage  on  024^  which 
will  reduce  its  drain 
voltage  and  lower  the  forward 
bias  on  the  first  i-f  amplifier, 
Q7,    thus    reducing    i-f  gain. 
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F/g.  4,  Age  performance  and  S-meter  response  of  the  transis- 
tor/zed  Swan. 


The  charge  on  C20  is  retained 
after  the  voice  peak,  because 
D21  is  then  reverse  biased, 
and  C20  gradually  discharges 
through  R8  and  allows  the  i-f 
gain  to  slowly  build  back  up. 
The  action  is  very  similar  to 
fast-attack/slow-decay  age. 
The  LED  in  the  source  lead 
of  024  is  mounted  on  the 
front  panel  just  below  the 
S-meter;  this  LED  will  flash  a 
warning  if  a  voice  peak  causes 
any  grid  current  to  flow.  The 
ALC  range  is  about  15  dB,  It 
could  have  been  made 
greater,  but,  if  the  mike  gain 
is  adjusted  so  that  a  flash 
occurs  on  only  occasional 
peaks,  flat-topping  will  be 
adequately  prevented. 

Because  of  the  very  wide 
range  of  Irfss  f^^  JFETs  of 
any    given    type^    the    zener 


voltages  of  the  two  zener 
diodes  associated  with  Q24 
will  have  to  be  individually 
selected.  The  values  given  in 
Fig.  6  worked  with  my  par- 
ticular FET  and  can  be  taken 
as  starting  points^  but  the  Ijss 
for  the  2N3819  varies  over  a 
ten-to-one  range.  This  advice 
also  applies  to  the  drain  resis^ 
tor  of  01. 

CW  and  Switching 

I  wanted  full  CW  capa- 
bility with  sidetone  monitor- 
ing, and  Fig,  7  shows  how 
this  was  accomplished.  For 
CW  operation,  it's  necessary 
to  shift  the  bfo  frequency  up 
into  the  crystal-filter  pass- 
band  in  order  to  get  enough 
carrier  through  the  filter  for 
full  drive.  The  frequency  is 
shifted  only  in  the  transmit 
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Fig,  5,  Speech  amplifier  and  balanced  modulator. 
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Parts  List 


Diodes  and  translnors 

01 ,  D2,  D3,  D4,  D5,  D10,  D1 1 

07,  D8,  09 

013,014,021 

Q4,  Q6,  Q7,  Q8,  Q10.  Q15,  Q16 

Q1B,  Q1 9,  Q21 ,  028,  Q29,  Q30 

Q5 

Q9,Q13,Q22 

Qn,Ql2, 

Q14 

Q20 

015,  D16,  D17. 018,  D19,  020,  D22 

D2I 

D23 

Q1 

a2,Q3,Q6,Q23,Q30 

05.  Q25. 026 

017 

Q27 

024 

031 


1N914 
1N270 
1 N458 

2N2222 

2N3565 

40673 

2N3439swith  heat  sinks 

2M220 

2N3819 

IN914 

1N458 

any  rectifier  diode 

2N3370 

2N2222 

2N3565 

2N306,  or  eqiiivaleni 

ECG  129  With  heat  sink 

2N38V9 

2N2102,  or  equivalent 


Coil  data 

LI ,  i-2 
L3 

L4 


Z%  turns  #22  e,  1  /8"  Ld,,  0.2"  long,  air  wound 
Q^2  uH,  5  turns  ^24  vinyl  insulated,  close  wound  on 
14**  diameter  slug-tuned  form 
1.4  uH,  7  turns  of  V*  minkJuctor 


L5,  LI  4 

L6 

L7 

IB 

L9 

T6 

L10 

Ln-Ll2 

LI  3 

L14 

LI  5 

L16 
LI  7 
TB 

Z2 
Z3 


5  uH,  40  turns  #32  e.  dose 
wound  on  ^i'*  diameter  form 

30  turns  #36  sjc.e,  close  wound  on  Y^"  dbmeter  slug- 
tuned  form,  1  turn  link  #24  vinyl  insulated 
48  turns  #36  sx.e.  close  wound  on  "54**  diameter  slug- 
tuned  form,  1  turn  Imk  #24  vinyl  insglated 
30  turns  #30  e,  close  wound  on  Y*"  diameter  slug-tuned 
form 

2.6  H,  28  turns  #30  e.  dose  wound  on  V/'  diameter 
slug*tuned  form 

Amidon  T-60-2  toroidal  core,  36-turn  primary,  16-turn 
centef'tapped  secondary  #32  e, 

16  turns  #30e.  close  wound  on  %"dianr»eter  slug-tuntd 
form 

14  turns  #28  e.  close  wound  on  %"  dtameter  slug-tuned 
form,  1  turn  link  #24  vinyl  insulated 
10  turns  #28  e.  close  wound  on  V*"  diameter  slug-tuned 
form^  1  turn  link  #24  vinyl  insulated 
40    turns    #32    e.    close    wound    on    14"   diameter 
slug-tuned  form 

13  turns  #30  e.  close  wound  on  %''  diameter  slug-tuned 
form 

70  turns  #J4  sx.e.  close  wound  on  %"  diameter  form 
9  turns  #12  bare,  air  wound,  1"  i.d.,  1^"  long 
Amidon  T-37-10  toroidal  core,  74urn  primary, 4-turn 
secondary 

6  turns  #30  e.  on  120-Ohm  half  Watt  resistor 
3  turns  #18  on  220-0 hm  2-Watt  resistor 


model  by  Q6j  which  is  used 
as  a  switch.  When  S4D  is 
turned  to  the  CW  position, 
the  12-volt  supply  is  removed 
from  the  speech  amplifier  and 
applied  to  the  base  of  Q6 
through  R13.  Both  Q6  and 
D9  are  then  biased  into  con- 


duction, and  this  effectively 

bypasses  the  left  end  of  L9  to 
ground.  The  result  is  an  in- 
crease in  bfo  frequency  of 
about  500  Hz,  which  puts  it 
well  within  the  filter  pass- 
band.  In  the  receive  mode, 
there  is  no  shift,  so  your  CW 


signal  will  always  be  zero-beat 

with  the  station  you  are 
working,  provided  you  tune 
for  a  500  Hz  beat  note. 

The  same  switch  section, 
S4D,  turns  on  the  side  tone 
oscillator,  Q1 7.  Output  from 
this  twin-T  audio  oscillator  is 


applied  to  the  base  of  012 

through  capacitors  C21  and 
C22,  Cathode  keying  of  the 
12BY7  driver  provides  a  posi- 
tive key-up  voltage  for  the 
base  of  Q30,  which  makes  it 
conduct  and  thereby  shunt 
e     sidetone     output     to 
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ground.  With  the  key  down, 
Q30  IS  turned  off,  and  the 
audio  tone  can  reach  the  base 
of  Q1 2. 

The  receiver  audio  gain 
control  has  little  effect  on 
sideEone  volume  unless  it  is 
turned  all  the  way  down.  A 
separate  volunte  control 
could  have  been  added ^  but 
the  level  is  about  right  for  my 
ear,  as  is.  Forward  bias  for 
the  base  of  Q12  is  provided  in 
the  CW  transmit  mode  by 
S4C. 

A  third  section  of  the 
SSB-CW  switch,  S4B,  is  used 
to  short  out  the  key  jack  in 
the  SSB  position  and  to  se- 
verely unbalance  the  balanced 
modulator  in  the  CW  posi- 
tion. The  fourth  section  of 
this  switch,  S4Ap  is  shown  in 
Fig,  6;  this  section  switches 
out  the  ALC  so  the  final  can 
run  class  C  for  CW,  The 
SSB-CW  switch  is  mounted  in 
the  hole  formerly  occupied 
by  the  front-panel  on-off  tog- 
gle switch,  which,  1  think,  is 
more  appropriately  located 
on  the  external  power  supply. 

Switch  S3  is  the  original 
tune-operate  switch;  in  the 
tune  position,  this  switch  ac- 
tuates the  changeover  relay, 
K1,  and  unbalances  the  bal- 
anced modulator,  as  in  the 
CW  mode.  With  the  original 
crystal  filter,  this  switch 
worked  fine  for  tune-up,  but 
the  Atlas  filter  has  such  steep 
skirts  that  very  little  carrier 
gets  through,  even  with  the 
balanced  modulator  com- 
pletely unbalanced.  This 
could  be  remedied  by  adding 
some  additional  diode  switch- 
ing to  shift  the  bfo  upwards, 
as  in  the  CW  mode,  but  I 
haven't  bothered  to  do  so* 

Fig.  7  also  shows  the  relay 
switching*  Because  there  are 
large  bypass  and  filter  capaci- 
tors on  both  sides  of  the  relay 
contacts,  resistors  are  placed 
in  series  with  the  conucts  to 
limit  peak  currents.  When  one 
capacitor  is  discharged  di- 
rectly Into  another,  peak  cur- 
rent is  theoretically  infinite. 
In  practice,  it  is  not  infinite, 
of  course,  but  it  can  be  large 
enough  to  erode  the  relay 
contacts. 

Transistor  Q31  is  used  to 


This  under-chassis  shot  shows  the  3^ang  exciter-tune  capacftor,  CI 7,  Above  ft  can  be  seen  the 
transmitter  balanced  mixer  circuit  board  with  Q25  and  Q26.  The  trimpot  on  the  right  side  of 
the  board  is  R6. 
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Fig.  7-  Relay  switching^  keying^  and  SSB-CW  switching. 
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quickly  discharge  capacitors 
C23  and  C24  (Fig.  5)  when 
the  relay  returns  to  the  re- 
ceive position.  Otherwise^  the 
speech  ampUfier  remains  acti- 
vated for  a  brief  period  after 
changeover  and  causes  a  mo- 
mentary "squeak*'  to  occur. 

Power  Supply 

One  advantage  of  replacing 
tubes  with  transistors  is  that 
power  supply  wattage  re- 
quirements are  substantially 
reduced.  Most  of  the  power 
can  go  into  the  final  ampli- 


fier, where  it  belongs,  rather 
than  into  the  plates  and 
heaters  of  intermediate 
stages. 

Since  this  final  amplifier 
uses  cathode  bias^  the  plate 
and  screen  supply  voltages 
should  be  about  50  volts 
higher  than  what  they  would 
be  with  grid  bias.  The  final 
plate  needs  about  800  V  at 
100  mA  peak,  which  can  be 
handled  by  an  old  TV  trans- 
former and  solid  state  bridge 
rectifier.  Maximum  drain  on 
the  270-volt  supply  is  40  mA; 


in  my  case,  this  is  regulated 
by  a  6SJ7/6L6  combination. 
The  maximum  current 
drain  on  the  12-voll  supply  is 
also  only  about  40  m A,  and 
regulation  can  be  handled  by 
a  small  TO-5  transistor,  A 
separate,  unregulated  12-  to 
18-volt  input  for  the  change- 
over relay  was  provided  in 
order  to  minimize  the  drain 
on  the  regulated  12-voltsup" 
ply.  This  voltage  can  be  taken 
off  the  12-volt  supply  at  a 
point  between  the  rectifier 
and  the  regulator. 


The  other  supply  require- 
ments are  6,3  V  ac  at  2  Amps 
for  the  heaters  and  dial  light 
and  -7  volts  at  0.2  mA  for  the 
rf  gain  and  carrier  balance 
controls*  The  latter  voltage 
can  be  easily  obtained  by 
rectifying  and  filtering  the 
63  V  ac  heater  supply  and 
regulating  with  a  7-volt  zener 
diode*  ■ 
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Change  counties  or  bands. 
Repeat  contacts  between 
mobile  stations  are  permitted 
provided  ttiey  are  on  a  different 
band  or  in  a  different  county, 
EKOHANGE: 

Signal  report,  county,  and 
state  (country  for  DX).  Mixed 
mode  contacts  are  permitted 
provided  that  one  station  is  on 
SSB.  (Mobiles^  please  keep  an 
ear  for  CW  county  hunters  call- 
ing!) 
FREQUENCiES: 

3920-3940,  7220-7240, 
14275-14295,  21375-21395, 
28575-28595.  Look  for  mobiles 
on  15  metefs  on  even 
numbered  hours. 

Please  note:  Again,  this  year 
there  will  be  a  "mobUe 
window**  of  10  kHz  on  the 
following  frequencies:  3925-35, 
7225-35,  14280-90.  Mobiles  will 
be  in  this  10  kHz  segment  and 
fixed  stations  are  asked  to 
refrain  from  calling  *'CQ  Con- 
test** in  this  segment.  After 
working  mobile  stations  in  the 
"window,"  fixed  stations  are 
requested  to  tune  and  work 
other  mobile  stations  or  QSY  to 
the  outer  edges  of  the  sug- 
gested frequencies  to  call  CQ 
or  work  other  fixed  stations  in 
the  contest.  This  will  allow  the 
mobile  running  lower  power  a 
chance  to  be  heard  and  worked 
In  the  contest. 
SCORfNG: 

Contact  With  a  fixed/por- 
table US  or  Canadian  station 
=  1  point.  Contact  with  DX  sta- 
tions (including  KL7  &  KH6)  = 
5  points.  Contact  with  mobile 
stations  ^  10  points. 
Multiplier  is  total  number  of  US 
counties  plus  Canadian  sta- 
tions worked;  take  credit  for  a 
county  only  the  1st  time  it  is 
worked.  A  Canadian  station 
counts  each  time  itjs  worked. 
Final  score  is  total  number  of 
QSO  points  times  total  number 


of  different  counties  and  VE 

stations  worked. 

ENTRIES: 

Logs  should  show  date/time 
in  GMT,  station  worked,  report 
exchanged,  county,  state, 
band,  claimed  points  (1,  5,  or 
10),  and  each  new  multiplier 
numbered.  Official  log  sheets 
and  summary  sheets  are  free 
for  a  #10  SASE  or  SAE  and  ap- 
propfiate  IRCs  from  John 
Ferguson  WfflQWS,  3820 
Stonewall  Ct.,  independence 
MO  64055.  Submit  all  entries  to 
the  same  address  no  later  than 
June  1  to  be  eligible  for 
awards;  DX  should  use  atr  mall. 
AWARDS: 

Plaques  to  highest  scoring 
fixed  US  Of  VE,  DX,  mobile,  and 
2nd  mobile  certificates  to  top 
10  fixed  and  mobile  stations  in 
US  and  VE  and  to  the  highest 
scoring  DX  in  each  country. 
Only  single  operator  stations 
are  eligible  for  these  awards, 
but  multi-op  certificates  may 
be  issued  if  merited.  A  station 
may  enter  as  both  fixed  and 
mobile,  but  separate  scores 
are  required. 

iVofe:  If  you  should  need  any 
counties  on  the  MD-DEL  pen- 
insula or  m  the  Southern  NJ 
area,  look  for  us  mobile  during 
the  contest.  If  everything  goes 
according  to  plan,  we  will  be 
operating  on  all  bands  80-15 
meters  for  the  entire  weekend, 
covering  as  much  territory  as 
possible  during  the  contest. 

HOllDAY-tMDIXlE 

FESTIVAL  QSO  PARTY 

Starts:  1800  GMT  April  21 

Ends:  2400  GMT  April  30 

Sponsored  hy  the  Amateur 
Radio  Club  of  Shreveport  LA 
(ARCOS).  Contact  a  statron 
within  75  miles  of  Shreveport, 
exchange  contest  Information, 
and  send  an  SASE  to:  Holiday- 
in-Dixie  QSO  Party,  PO  Box 
1485,  Shreveport  LA  71 104.  For 


extra  points,  contact  ARCOS 
members  and  get  their  Holiday- 
in-Dlxie  certificate  number  in 
addition  to  the  contest  infor- 
mation. To  kick  off  the  10-day 
festival,  ARCOS  members  will 
be  on  the  air  as  a  group  from 
1800  GMT  April  22  until  2400 
GMT  April  23  continually,  but 
contacts  can  be  made  anytime 
during  the  festival 

The  Holiday-in-Dixie  Festival 
was  begun  in  1948  to  com- 
memorate the  signing  of  the 
Louisiana  Purchase  and  now 
includes  parades,  Queen^s 
Pageant,  and  various  activities 
for  all  ages.  Estimated  atten- 
dance is  350,000,  and  this  is 
the  first  year  that  ham  radio  ac- 
tlvities  will  be  included  as  a 
new  event,  so  certificates 
should  be  very  desirable. 

Suggested  frequencies  are; 
Phone  — 3935,  3975,  7125, 
14280,  21380,  28575; 
CW-3555,  3710,  7055,  7110, 
14055,  21130,  28130; 
VHP  — 50.110±  on  SSB, 
52.525±  FM  simplex, 
145.100  ±  SSB,  145015  FM 
simplex. 

Local  coordination  and  con- 
tacts possible  on  146,07/67  and 
146,16/76,  as  these  will  be  used 
to  demonstrate  2  meter  ham 
radio  to  festival  visitors. 

Stations  may  be  worl^ed 
once  per  band  per  mode.  Local 
stations  may  work  each  other. 
Stations  send  RS(T),  power, 
and  ARRL  section  or  country. 
Ask  for  a  Holiday-in-Dixie 
number  from  ARCOS  mem- 
bers. Score  1  point  for  1  con- 
tact, 2  points  for  5  contacts,  3 
points  for  10  contacts,  4  points 
for  15  contacts  or  10  ARCOS 
contacts. 

BERMUDA  AMATEUR 

RADIO  CONTEST 

Starts:  0001  GMT  April  22 

Ends:  2400  GMT  April  23 

Sponsored  by  the  Radio 
Society  of  Bermuda.  Operate 
no  more  than  36  hours  of  the 
48-hour  contest  period.  Off 
periods  to  be  clearly  logged 
and  each  period  to  be  of  not 
less  than  3  consecutive  hours. 


Atl  stations  shall  be  single 
operator  only  and  must  be 
operated  from  their  own 
private  residence  or  property. 
Each  station  may  be  worked 
only  once  per  band  regardless 
of  mode.  Use  all  bands  80  to  10 
meters,  but  no  crossband  or 
crossmode  contacts  per- 
mitted. 
EXCHANGES: 

AM  stations  exchange  RS(T) 
and  following:  UK— county^ 
US— state,  VE— province,  Ber- 
muda— parish. 

US  and  VE  stations  must  ex- 
change reports  with  UK  and 
Bermuda  stations  only.  UK  sta- 
tions must  exchange  reports 
with  US,  VE,  and  Bermuda 
only. 
SCORING: 

Each  QSO  =  5  points. 
Multipiief  for  ail  stations  out- 
side Bermuda  is  the  total 
number  of  VP9s  worked  on 
each  band.  The  same  VP9  can 
be  worked  on  all  bands.  For 
Bermuda  stations,  it  is  the 
total  number  of  states,  prov- 
inces, and  counties  worked  on 
each  band. 
AWARDS: 

Top  scorer  in  each  state, 
province,  and  county  shall 
receive  a  certificate.  Trophy  to 
top  scorer  in  VE,  US,  and  UK. 
Round  trip  air  transportation 
plus  accommodation  will  be 
provided  to  overseas  winners 
to  enable  them  to  receive  their 
awards. 

ENTRIES 

All  dates  and  times  in  GMT. 
All  contestants  to  check  for 
duplicates  and  to  compute 
their  own  scores.  Sign  a  state- 
ment that  all  rules  and  reguia- 
tions  have  been  observed- 
Each  page  must  be  ciearly 
marked  with  call,  name,  and 
address,  and  must  be  received 
by  the  contest  committee 
before  June  30.  Send  entries 
to:  PO  Box  275,  Hamilton  5, 
Bermuda. 

Note:  Please  submit  a  log  ff 
you  operate  in  the  contest. 
This  is  the  only  indication  of 

ConTinued  on  page  J 33 
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The  original  DenTron  Super  Tuner.    The  originaf  Su- 
per  Super  Tuner.    The  original  MT  3000A.   And  now 
DenTron  brings  you  the  original  MT  2000A,  an  eco 
nomical,  full-power  tuner  designed  to  handle  virtually 
any  type  of  antenna. 

The  sleek  styling  and  low  profile  of  the  MT-2000A  is 
beautiful,  but  be  assured  that  is  only  a  part  of  the  ex- 
citement  you'll  derive  from  the  MT-2000A.  The  MT- 
2000A  is  designed  and  engineered  using  heavy-duty 
all-metal  cabinetry,  and  high  quality  American  com- 
ponents throughout. 

When  you  consider  the  MT-2000A^s  unique  features: 
5'A"H  X  t4' D  X  T4"W,  front  panel  coax  bypass 
switching,  front  pane!  lightning  protectiorr  antenna 
grounding  switch,  3KW  PEP,  and  the  ability  to  match 


1 


coax,  random  wire  and  balanced  feedline,  we're  sure 
you'll  decide  to  buy  an  American  original  and  stay 
with  DenTron, 

IVIT-2000A    $199.50  at  your  favorite  deafer. 


Radio  Co .  Inc 

2100  Enterprise  Parkway 
Twinsburg,  Ohio  44087 

216  425  3173 


Sliriing  M.  Olberg  WISNN/WRIAJE 
19  Loretta  Road 
WaJthain   MA 


The  Challenge 


not  direct  the  beam  at  other 
persons.  Allow  common  sense 
to  prevail  while  experi- 
menting with  microwaves. 
The  New  Yorker  Magazine 
published  an  article  ('*The 
Roving  Reporter  —  Micro- 
waves/'  Dec,  13  and  20, 
19  76)  concerning  the 
research  into  the  possible 
effects  of  microwave  radia- 
tion. Read  it  —  Ed. 


Of  10.5  GHz 


use  it  or 


it  to 


The  reader  interest  in  this 
series  of  microwave-oriented 
projects  has  been  tremen- 
dous* Stirling  indicated  in  a 
letter  to  73  that  he  has  been 
flooded  with  requests  for 
additional  information  re- 
lating to  the  original 
'*Smokey    Detector**    article 


{1%  Holiday,  7976;.  Please 
bear  in  mind  that  experi- 
menting with  UHF  and 
microwave  devices  requires 
restraints  not  required  at 
lower  frequencies.  There  is 
considerable  evidence  that 
microwave  radiation,  even  at 
very    low    levels^    can    have 


strange  physical  effects.  Re- 
search in  this  area  is  con- 
tinuing, so,  for  the  present 
time,  play  it  safe.  Under  NO 
circumstances  look  into  the 
horn  of  an  operating  micro- 
wave transmitter.  Heating  of 
the  inner  eye  may  occur, 
causing  sight  impairment.  Do 


Photo  A.  The  tuning  screws  and  modulator  diode  m^e  shown  in  a  different  position  from  that 

described  in  the  texL  These  components  may  be  located  in  either  position,  but  the  detector 
diode  must  be  fed  as  shown  to  afiow  access  to  the  tuning  screws. 


The  smokey  detector* 
was  presented  to  drivers 
for,  among  other  things,  the 
safety  value  it  presented-  It 
was  intended  to  provide  a 
radar  warning  and  therefore 
slow  the  driver  down  to  a  safe 
speed. 

There  are  many  possible 
options  for  modifications  of 
this  device  for  the  smokey 
constructor  who  uses  his 
imagination*  1  have  received  a 
lot  of  letters  asking  how  to 
incorporate  them. 

One  very  fine  Idea  came 
from  Wayne  W2NSD.  He  sug- 
gested that  the  smokey  de- 
tector have  an  oscillator 
which  would  operate  on  X- 
band  incorporated  into  the 
design.  This  addition,  with 
suitable  circuitry,  would 
make  it  a  transceiver.  It  will 
also  do  many  more  things 
that  can  provide  some  amus- 
ing effects.  This  single  addi- 
tion was  the  subject  of  many 
requests  for  a  how-to-do-it 
circuit. 

The  addition  will  make  the 
unit  into  a  transceiver  and 
Doppler  radar.  In  fact,  the 
addition  of  the  oscillator  will 
make  it  exactly  like  the  rf 
head  of  surveillance  radars 
used  in  traffic  control. 

Other  letters  indicated  an 
interest  In  a  variable-fre- 
quency modulator  oscillator 
giving  a  range  of  300  to  2000 
Hz.  I  even  had  one  request 
for  the  addition  of  the 
Trekkie  circuity  so  the  Star- 
fleet  of  the  UFPCC  could  be 
contacted. 

Let's  get  on  with  the  cir- 
cuit additions  by  examining 
the  electronics  first  You  will 
see  that  the  primary  circuit, 
consisting  of  the  smokey  de* 
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Fig,  L  The  mfxer  modulator.  Materials:  4-7 f  16**  diameter  funnel;  !6"x  7  "copper  wai^egu/de  —  RG'52/U* 


lector  preamplifier,  is  still  in- 
corporated. The  amplifier  is 
roughly  the  same  circuit,  ex- 
cept that  it  consists  of  inte- 
grated circuits,  occupying  a 
much  smaller  space. 

Also,  this  unit  is  more 
easily  adapted  to  serve  as  part 
of  the  transceiver  modulator. 
The  microphone  incorporated 
is  a  standard  CB  mike  which 
has  a  switch  that  is  push- 
button operated  to  do  the 
many  functions  required  in  a 
CB  transceiver.  This  switch 
blends  nicely  into  the  trans- 
ceiver, and,  best  of  all,  it's 
Inexpensive* 

Now  examine  the  function 
switch,  S3,  You  can  see  that 
It  serves  to  shift  the  unit  from 
duty  as  a  transceiver  to  per- 
formance as  a  Doppler  radar 
or  smokey  alarm.  Note  that, 
when  in  the  alarm  position,  a 
¥ariable  oscillator  at  audio 
rates  should  meet  the  require- 
ments of  the  variabte-fre* 
quency  modulator  enthu- 
siasts. Note  also  that  the  con- 
trol switch  for  this  circuit,  a 
3-position  switch^  allows  it  to 
modulate  the  diode  with  a 
"bee  haw"  frequency  re-^ 
sponse,  a  wailing  sound 
familiar  to  all  of  us^  and,  of 
course,  most  importantly,  a 
variabl  e-f  req  uency  oscil  I  ator 
at  the  audio  rate  of  300  to 
3925  Hz. 

This  oscillator  may  be  cali- 
brated in  its  frequency  range, 
but,  for  better  reference,  the 
dial  can  be  directly  marked  in 
miles  per  hour  by  dividing  the 
frequency  output  of  the  oscil- 
lator by  the  one  mph  Doppler 


frequency,^  31,4  Hz,  The 
variable-frequency  oscillator 
pot  dial  will  then  be  cali- 
brated from  9.5  to  125  mph. 

In  the  Doppler  radar  func- 
tion position,  the  Doppler 
sounds  of  vehicles  moving 
toward  or  away  from  the 
antenna  will  be  easily  recog- 
nized as  a  beat  that  rises  in 
frequency  when  a  vehicle 
approaches  and  drops  in  fre- 
quency when  the  vehicle 
recedes. 

Many  other  sounds,  such 
as  aircraft  and  large  ships,  can 
also  be  detected,  A  helicopter 
can  be  heard  quite  a  while 
before  It  can  be  seen.  This 
technique  is  used  as  an 
intruder  alarm  in  many  bur- 
glar warning  systems. 


In  the  Starfleet  warning 
position,  Trekkies^  will,  of 
course,  be  able  to  carry  on 
their  communications  with 
one  another  simply  by 
turning  the  switch  to  that 
position  and  pressing  the 
mike  button,  which  momen- 
tarily sends  the  ID  signal. 

In  the  transceive  position, 
speech  modulation  is  applied 
to  the  Gunn  effect  diode 
oscillator*  The  level  of  modu- 
lation is  controlled  by  the 
audio  amplifier  volume  con- 
trol The  speaker  Is  disabled 
so  that  no  feedback  will  exist. 
Note  also  that  an  audio  jack 
is  incorporated  so  that  the 
signals  for  any  function  can 
be  directed  into  the  car  stereo 
or  two  meter  audio  system. 


When  this  option  is  used,  the 
speaker  switch,  S4,  must  be 
turned  off. 

Note  that  a  voltage  regu- 
lator is  shown  for  the  Gunn 
oscillator.  This  is  a  three- 
terminal  regulator  and  should 
not  be  ieft  out  in  favor  of 
some  lesser  regulator  system. 
Failure  of  the  diode  will 
surely  bring  forth  new  ex- 
pletives, since  the  diode  costs 
approximately  $25.  A  second 
protective  circuit  is  made  up 
of  a  low-voltage,  high-current 
diode  connected  after  the 
fuse.  If  primary  voltage  rever- 
sal occurs,  this  diode  will 
blow  the  fuse  before  most  of 
the  semiconductors  are 
ruined. 

A   tune-up  aid,  consisting 


Photo  a  Gunn  effect  oscillator  assembly  parts.  Not  shown  is  the  coiner  iris  to  the  waveguide 
flange. 


61 


L^fil  -*|      I*- 


'\ 


-I 


«-  k/S 


1/4  cut 


V^^^ 


X' 


DRILL    TO    CLEAR 
4-40  SCREW 


1' 


5/e"  = 


5/8* 


HO.   9  X  1/4"   PiYLOH 
SHOULOEH   WASHER 


THREAD 
a- 32 


TAPE    EDGE 
I  MIt    MYUAR 


SRASS    PLftTE 


,0625- 


,D3I£- 


FILTEft    PLilTE 


r/64 


DIODE 

COUPLIHB 
F 


J/re"   THICK   &HA5S 


.OOI    THICK 

MYLAR 


SEE    DETAIL 


(WITHOUT 
FtANti£) 


R^52 


BRASS 

NUT 


AMPEfiEiK 
6)(y-l  IC 
GLJI4N    DLCOE 


1/4  ^^0    BRASS    BOLT 
ENDh   cut    1/4    LONfi 
DfilLL   CN    END    l/lfi' 
DIA..   3/32    DEEP 


OUTSIDE    DIMENSIONS 
SAME   AS   IfiLS 


I  5/i 


4    HOLES   PRIULEO 

TO   CLEAR    S-52    SCREW 


DWILL-TAP 
?FOR  4-40 
TAPS 


1/2    X   r    HOLE    CUT 
TO    TIGHT   FIT   ON 
(/a  X    «    COPPER 
W4\/E<^J^DE 


FLANGE 

SOLDER  0 
THIS  EMD 


S/IS' 


DRILL    AND    TAP 
FOR    1/4- JO    THOS 
ON  OPPOSITE   WALL 


TOP    VtSW 


Fig,  2  Gunn  diode  osciliator  for  1 0  GHz, 


of  a  microwave  diode  con- 
nected across  a  meter,  is  used 
in  the  initial  tune-up  and 
can  be  temporarily  con- 
structed for  this  purpose.  A 
VOM  and  a  muffin  fan  are  all 
that  are  needed  to  tune  this 
rig  up. 

Construction  of  the  elec- 
tronics can  be  done  on  a 
small  piece  of  perf  board. 
Since  there  are  no  real  prob- 
lems in  the  layout  other  than 
those  common  to  audio  cir- 
cuits, I  will  discuss  the  micro- 
wave plumbing,  which  must 
be  fabricated  by  the  con- 
structor. Hand  tools  are  all 
that  are  needed,  with  one 
exception  -  the  diode  cou- 
pling unit,  which  must  be 
turned  on  a  lathe. 

The  horn  for  this  unit  is 
made- from  an  aluminum  fun- 
nel of  the  approximate  di- 
mehsfbns  shown  in  Fig.  1, 
The  throat  of  the  funnel  must 
be  broached  out  to  take  the 
taper  out  of  it  Funnels  of 
this  size  can  be  obtained  from 
a  farm  supply  dealer  and  are 
primarily  used  in  dairies,  I 
broached  mine  to  shape  with 
a  13/16-diameter  rod  stuffed 
down  the  funne!  throat 
gently  tapping  the  rod  with  a 
hammer.  It*s  easier  than  you 
think,  but  care  must  be  used 
6f  the  metal  will  tear*  When 
the  broaching  is  completed^ 
the  throat  of  the  funnel  will 
slide    over   the    outside   dia- 


meter of  the  3/4'*  i*d.  copper 
water  pipe  section  used  as  the 
diode  modulator  and  circular 
waveguide  to  rectangular 
guide  adapter  shown  in  Fig. 
1  (a),  the  mixer  modulator. 

To  construct  the  mixer 
modulator  plumbing,  start  by 
cutting  off  a  section  of 
RG'52  waveguide  so  that 
each  end  is  square  and  de- 
burred.  Lay  out  the  holes  as 
shown  in  Fig-  1(b).  Drill  the 
two  sets  of  holes  by  first 
running  a  number  43  drill  in 
each  location  shown,  through 
both  walls.  These  holes  will 
serve  as  pilot  holes  for  further 
drilling  of  larger  holes  and, 
therefore,  should  be  drilled 
carefully  so  that  the  holes  are 
directly  in  line  with  each 
other. 

Open  the  holes,  as  shown 
in  Fig.  1(b).  Deburr  each 
hole,  and  then  open  and  tap 
for  threads,  as  shown  in  Fig. 
1(a)-  Solder  in  place  small 
sections  of  3/32"  i.d,  pipe  to 
serve  as  sockets  for  the  ends 
of  the  ParametriGs  400075 
Schottky  diodes.  This  pipe  is 
obtainable  at  mode!  shops. 
Do  the  same  thing  for  the 
detector  diode*  Locate  a 
3/8' '-diameter,  1/1  6'*- thick 
brass  washer  that  will  pass  a 
6-32  screw  on  the  wall  of  the 
waveguide  facing  the  copper 
pipe,  as  shown  in  Fig.  1(a). 
Solder  the  washer  in  place  so 
that  it  is  concentric  with  the 


screw.  Complete  drilling  all 
holes  as  shown  in  Fig.  1  (a)  on 
the  copper  pipe.  Complete 
tapping  all  holes  on  the  pipe. 
Lay  this  piece  aside  for  the 
moment. 

Measure  off  the  two 
openings  shown  for  the  wave- 
guide cavities  on  the  !4-inch 
wall  of  the  waveguide  section 
you  just  drilled.  Carefully  and 
squarely  saw  through  the 
walls  so  that  the  saw  cuts  just 
break  through  the  sidewall 
metal.  Then  file  the  edges 
between  these  cuts  until  the 
flats  fall  away.  Level  these 
cuts  off  so  that  the  thickness 
of  the  sidewall  is  exposed. 
Next^  cut  two  small  pieces  of 
waveguide,  as  shown,  for  the 
sidewall  cavities.  Cut  these 
square,  and  deburr  them. 
Clean  all  surfaces  with  "Brite 
Dip**  or  soldering  acid.  Now 
assemble  the  sidewall  cavities, 

as  shown,  and  hold  them  in 
place  with  a  C-clamp.  Be  sure 
to  place  the  Yi  x  1  -inch  covers 
under  the  C-clamp,  and  soft- 
solder  all  parts  in  place.  Next, 
place  a  flange  (choke-type 
UG'404/U)  on  the  waveguide 
end  shown  in  Fig;  1(a).  Be 
sure  it  is  square  with  the 
vertical  wall.  Then  solder  it  in 
place.  Put  a  Vi  x  1-inch  cover 
plate  on  the  opposite  end, 
and  solder  it  into  place. 

Modify  an  Amphenol 
#75-3  microphone  connector 
by     sawing    off    the    small- 


threaded  end  so  that  it  is 
flush  with  the  large-threaded 
end.  Lap  this  cut  smooth, 
carefully  drill  out  the  eyelet 
in  the  insulated  end,  and 
open  the  eyelet  mounting  to 
1/4-inch  diameter  or  to  clear 
the  detector  diode.  Carefully 
solder  this  piece  on  the  wall 
of  the  waveguide  designated 
for  the  detector  diode.  Make 
a  dummy  diode  or  use  a 
burned  out  diode  to  align  this 
holder  square. 

Now  mount  the  copper 
pipe  in  the  hole  on  the  wide 
wall  of  the  guide  as  shown  in 
Fig.  1  (a).  Place  the  screws 
and  jam  nuts  as  shown  in  the 
drawings.  Clean  all  solder  flux 
from  the  assembly  with  hot 
water,  wash  them  with  alco- 
hol^ and  dry  them  thor* 
oughly. 

Check  all  of  the  assembly 
to  see  that  all  parts  are  se- 
curely soldered  and  square 
with  the  waveguide  walls. 
Slide  the  horn  throat  over  the 
outside  of  the  copper 
pipe  now  mounted  on  the 
waveguide  assembly.  It 
should  look  something  like 
Photo  A.  Not  shown  Is  a  hose 
clamp  which  holds  the  horn 
in  place  securely. 

If  you  wish  to  build  your 
own  Gunn  diode  oscillator, 
the  details  are  shown  for  this 
construction.  It  is  as  simple  as 
most  of  the  previously  de- 
scribed plumbing,  A  Gunn 
diode,  A  m  p  e  r  e  x  - 1  y  pe 
CX Y-1 1  -C,  obtainable  from 
North  American  Phillips, 
which  costs  in  the  vicinity  of 
$25,  Is  used  in  this  assembly 
and  is  relatively  low  in  power, 
but  is  sufficient  for  the  job. 
The  assembled  Gunn  oscil- 
lator is  also  shown  mounted 
on  the  plumbing.  Photo  B 
shows  the  components  re- 
quired. With  the  assembly 
construction  drawing  and  the 
photOj  you  should  have  no 
trouble  constructing  this. 

If  you  wish  to  buy  the 
Gunn  oscillator  assembly,  it  is 
available  from  Microwave  Asr 
sociates  or  General  Electric, 
The  units  used  for  this  pur- 
pose are  usually  available  for 
police  or  Intruder  alarms  and 
vary  in  price  depending  upon 
power  output.   If  a  commer- 
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TUNE    UP    AID 


cial  unit  is  chosen,  the  three- 
terminal  regulator  indicated 
may  have  to  be  changed  to 
one  which  delivers  a  higher 
voltage.  Usually  a  spec  sheet 
accompanies  the  osciiiator. 

As  a  last  resort,  if  a  Gu nn 
oscillator  is  beyond  your 
means,  a  Klystron  oscillator 
can  be  used.  Suitable  infor- 
mation on  these  tubes,  as  well 
as  power  supply  information, 
is  available  in  amateur  hand- 
books. 

The  construction  of  a 
Gunn  oscillator  is  accom- 
plished as  follows: 

There  are  two  views  given 
for  a  Gunn  oscillator  that 
should  occupy  your  atten- 
tion. (See  Fig.  20  These  show 
the  top  view,  with  a  flange  in 
place,  and  the  end  view,  with 
the  flange  absent.  The  flange 
was  purposely  left  off  so  that 
the  assembly  of  components 
and  mounting  screws  would 
be  in  view.  The  two  screws 
marked  A  and  B  in  this  view 


serve  an  obvious  double  pur- 
pose. The  B  screw  is  a  4-40  x 
^^-inch-long  brass  screw  and 
should  be  set  in  place  so  that 
it  is  not  protruding  into  the 
waveguide.  If  it  does,  file  It 
until  it  just  fills  the  hoie  and 
is  flush  with  the  inside  of  the 
guide.  The  A  screw  is  3/8- 
inch  long  and  of  the  same 
materiaL  It  sets  the  frequency 
of  the  oscillator.  Making  it 
longer  will  lower  the  fre- 
quency, andf  conversely^ 
shortening  it  will  raise  it. 

The  insulating  material  for 
the  diode  coupling  unit 
should  be  mylar,  but  other 
material   can   be  substituted. 

When  installing  the  diode, 
mount  it  in  the  hole  of  the 
short  1-20  brass  plug  with  the 
large  flange  of  the  diode  on 
the  plug.  Screw  the  plug  into 
place  so  that  the  other  end  of 
the  diode  engages  the  diode 
coupling  firmly,  but  do  not 
compress  this  $25-dolIar 
jewels   or  the   diode  will  be 


destroyed  by  cracking.  Just  a 
firm  clamp  will  do. 

As  shown  in  the  top  view, 
all  holes  should  be  drilled  and 
tapped  and  the  cover  and 
flange  attached  with  soft 
solder.  For  drilling  and 
soldering,  use  the  same  tech- 
niques as  described  in  the 
plumbing  assembly. 

The  diode  coupling  should 
be  turned  on  a  lathe  and 
should  adhere  to  the  dimen- 
sions as  shown.  If  you  are 
ambitious  enough,  you  could 
make  this  unit  with  a  screw 
and  washers.  The  edge  of  the 
top  section  of  this  unit  must 
be  insulated  with  mylar  tape. 
A  1-mil  thickness  is  required. 
It  can  be  obtained  from  a 
drafting  supply  house  or  per- 
haps from  a  friendly  drafts- 
man. Use  another  piece  of  the 
same  tape  over  the  top  of  the 
guide  to  insulate  the  top  of 
the  diode  coupling  from  the 
filter  plate  which  is  gounded 
to  the  waveguide.  This  plate 


provides  the  other  half  of  an 
rf  capacitor  in  conjunction 
with  the  top  of  the  diode 
coupling. 

When  all  of  the  parts  are 
assembled,  including  the 
diode,  place  the  iris  over  the 
flange.  Be  sure  the  holes  all 
align.  They  are  drilled  to  fit 
the  choke  flange  on  the 
plumbing  assembly  and  are 
not  uniformly  spaced,  so 
there  will  be  no  possibility  of 
cross  guiding  the  two  units. 

Crossguiding  will  abso- 
lutely put  you  out  of  business 
and  may  even  blow  your 
diode.  The  microwave  in- 
dustry thought  of  this  years 
ago,  so  that's  why  the  com- 
mercial chokes  and  flanges 
are  drilled  this  way  —  not 
because  !  thought  of  it. 

So  now  let's  get  on  with 
the  tune-up  procedure.  1  said 
in  the  beginning  that  all  you 
were  going  to  need  was  the 
tuning  meter  and  diode 
shown  in  the  drawings  and  an 
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electric  fan. 

Temporarily  disconnect 
the  lead  that  goes  from  the 
Gunn  diode  oscillator  to  the 
voltage  regulator*  Now,  with 
the  power  on  (12  volts), 
check  to  see  thai  the  regu- 
lator is  putting  out  8  volts 
positive.  If  it  is,  then  check  to 
see  that  a  voltage  of  at  least 
100  millivolts  dc  ts  indicated 
at  the  junction  of  Rl  and  the 
detector  diode.  If  ii  is  lower 
than  100  mV,  raise  It  by 
adjusting  R2,  the  irimpot. 

Next,  connect  a  temporary 
lead  to  the  junction  of  the 
connection  to  the  mike  gain 
pot  and  the  lead  that  goes  to 
the  mike.  Now  you  can  signal 
trace  the  *'bee  baw"  and 
"wail"  circuits  by   touching 

the  wire  lo  the  connection  on 
switch  S3p  smoke  alarm 
position.  It  should  be  very 
loud  when  the  output  pot  of 
this  circuit  is  full  on  and  the 
mike  gain  pot  is  up.  Now,  if 
all  is  well  with  the  alarm 
circuits,  connect  the  tern- 
porary  wire  to  the  Starfleet 
warning  position,  and  press 
the  mike  button.  You  should 


hear  two  things  —  the  char- 
acteristic Starfleet  interroga- 
tion sound  and  audio  from 
the  mike. 

Now  that  these  circuits 
have  been  found  in  working 
order,  remove  all  temporary 
jumpers  and  reconnect  the 
Gunn  oscillator  regulator. 
Place  the  tune-up  aid  in  front 
of  the  horn  antenna,  and  turn 
on  the  power.  Put  the  func- 
tion  switch,  53,  in  the 
Doppler  radar  position.  There 
should  be  an  indication  on 
the  tune-up  aid  meter.  If  it  is 
pegged,  move  it  far  enough 
away  to  get  a  half-sc^e 
reading.  Rotate  the  pickup  or 
antenna  leads  of  this  unit  for 
maximum  signal.  Now  adiust 
screw  C,  shown  in  Fig.  1(a), 
for  a  slight  peak  in  output.  It 
will  be  discernible,  but  it  will 
require  care  to  see  it.  Now 
place  the  electric  fan  or 
muffin  fan  in  front  of  the 
horn  J  about  four  feet  away 
from  it,  and  turn  it  on.  That's 
a  low-frequency  Doppler 
from  the  blades  you  hear* 
Now  loosen  the  hose  clamp 
that  holds  the  horn  in  place, 


and  slide  the  horn  back  and 
forth  on  the  3/4'*  pipe  until 
you  find  the  peak  signal, 
which  will  also  be  very  slight 
and  quite  broad.  Clamp  the 
horn  in  place  when  this  is 
found,  and  adjust  screws  A 
and  B  alternately.  For  the 
grealcsi  signal  strength,  you 
will  probably  have  to  move 
the  fan  further  away. 

If  you  can  connect  a  VOM 
to  the  output  of  the  LM380 
and  put  it  on  an  ac  scale,  you 
can  adjust  these  screws  more 
accurately  than  by  ear.  Ad- 
just the  two  screws  until  no 
further  increase  in  signal  can 
be  det^ted,  and  then  adjust 
the  trimpot,  R2,  for  a  further 
indicaljon  of  increase  in  sig- 
naL  This  adjustment  is  very 
broad.  Finally,  readjust  screw 
C  for  an  increase  in  signal. 
That  completes  all  adjust- 
ments. You  probably  can 
hear  the  fan  at  quite  a  dis- 
tance from  the  horn.  In  fact, 
you  should  be  able  to  detect 
your  own  movements  around 
the  horn  as  very  low  fre- 
quency sounds,  dependent 
upon  the  speed  at  which  you 


move  around.  If  you  have  a 
tuning  fork,  strike  it  and  hold 
it  up  to  the  horn,  and  you 
will  be  able  to  hear  it.  Or  take 
the  whole  works  outside,  and 
see  what  automotive 
Dopplers  sound  like* 

With  the  tune-up  com- 
plete, there  are  no  further 
instructions,  except  to  say 
that,  in  the  communication 
mode,  don*t  expect  to  hear 
signals  tike  on  seventy-five  In 
a  contest,  HI  hold  skeds  on 
10.499  MHz  on  the  fifth 
Thursday  of  any  month  at 
0001  GMT.  So  listen  for  me 
there. 

All  of  the  other  options, 
of  course,  will  give  you  some- 
thing to  think  about.  But 
consider  this,  too  —  slow 
down,  and  we  can  keep  our 
sked  on  the  air,  and  you 
won't  end  up  a  silent  key.  ■ 
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RTTY  Can  Be  Easy! 


Have  You  Wondered  . . . 
What  Owning  a  RTTY  Station  Would  be  Like? 

Have  You  Thought . . . 
About  Finding  Out  but  Didn't  Know  Who  to  Ask? 


ASK  THE  GUYS  AT  HAL! 


Our  sales  and  service  staff  will  bp  hoppy  to  assist  you 
in  your  choice  of  RTTY  equipment,  answer  questions 
about  RTTY,  and  provide  assistance  if  problems  do 
arise,  h  addition,  all  HAL  amateur  RTTY  equipmeni 
manuals  can  be  purchased  for  S  10,00  each  for  an 
advance  look  (applicable  to  future  purchase  of  that 
unif). 


Answers  to  common  RTTY  questions  are  featured 
in  the  center  fold  of  our  new  amateur  radio  catalog. 
Such  questions  as  '* What  do  I  need?'*  ''How  do  I  hook 
it  up?",  and  **Wha!  frequencies  do  I  use?"  are  dis- 
cussed. Technical  points  concerning  RTTY  pulses* 
FSK  and  AFSK,  and  high  tones  vs  low-tones  are 
covered. 


Write  today  for  HALS  new  catalog  and  RTTY  guide  arid  discover  how  much  fun  RTTY  can  be. 
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Robert  R  Bloom  W6YUY 
8622  Rubio  Ave. 
Sepulveda   CA  91345 


In  Search 
Of  the  Ultimate 


an  incredible  counter  calibrator 


Wouldn't  it  be  exciting 
if  It  were  possible  to 
have  all  of  the  following  in 
one  simple  small  package? 

1.  The  maximum  readout 
accuracy  a  frequency  counter 
or  reference  oscillator  design 
will  permit, 

2.  A  calibration  device  so 
simple  that  it  requires  only  a 
level  set  eontroli  a  momen- 
tary switch^  and  two  BNC 
coax  connectors  on  its  panel. 

3.  A  compact  package^  all 
solid  statej  and  no  warm-up 
time  required, 

4.  The  cost  of  building  under 
$60.00^  if  everything  is  pur- 
chased off  the  parts  house 
shelf  (under  $25.00,  if  you 
know  where  to  shop). 

5.  Fast  calibration  J  once  the 
counter  or  reference  standard 
to  be  calibrated  has  reached 
stability. 

6.  Fun  and  excitement  for 
both  operator  and  spectators 
while  in  the  process  of 
calibration. 

7.  Accuracy  as  great  as  one 
part  in  10"!  1  (if  the  counter 
could  only  have  this  kind  of 
stability!). 

The  only  other  equipment 
required  is  a  family  color  TV 
set. 

A  wild  dream?  Not  at  all.  I 


have  been  using  such  a  device 
for  over  a  year  now,  and,  in 
addition  to  the  above  fea- 
tures, it  beats  the  long^ 
drawn-out  WWVB  methods 
used  by  calibration  (metrol- 
ogy) laboratories  throughout 
the  country.  This  long- 
awaited  method  is  called  the 
color  bar  calibration  method. 
See  nny  article  in  the  Aprils 
1976,  issue  of  73,  *'How  Ac- 
curate is  Your  Counter  - 
Really?"  Once  you  possess 
this  device,  calibrating  your 
counter  timebase  reference 
oscillator  or  other  reference 
standard  becomes  as  exciting 
as  using  the  instrument  for  Its 
intended  purpose. 

The  method  to  be  de- 
scribed has  been  developed 
by  Dick  Davis  of  the  National 
Bureau  of  Standards,  and  ad- 
ditional information  relating 
to  frequency  measurement 
methods  can  be  obtained  by 
writing  their  Time  and  Fre- 
quency Services  Section. 

Let's  start  with  a  little  of 
the  history  behind  the  devel- 
opment  of  the  system.  As 
you  are  aware,  our  govern- 
ment has  been  transmitting 
standard  radio  frequencies 
over  both  marine  (Navy)  and 
NBS  stations*  Just  NBS  alone 
has  had  over  10  stations  on 


harmonically-related  HP  fre- 
quencies In  Hawaii  and  Fort 
Collinsi  Colorado,  namely 
WWV,  WWVH. 

The  accuracy  at  the  point 
of  transmission  has  been  a 
few  parts  in  lO"^.  The  accu- 
racy at  the  point  of  reception 
could  be  as  poor  as  one  part 
in  10"^,  depending  on  season, 
time  of  day,  and  the  effect  of 
the  Doppler  shift.  Most  com- 
mercial users  require  a  much 
higher  accuracy  level  than 
these  stations  now  afford  and 
have  been  using  the  NBS  VLF 
transmissions  of  WWVB  and 
WWVL,  The  WWV  stations 
transmit  other  information  in 
addition  to  time  and  fre- 
quency, while  the  lov^* 
frequency  stations  radiate 
only  frequency  information. 

The  cost  to  maintain  all  of 
these  transmitters,  however^ 
has  reached  astronomical  pro- 
portions. About  two  years 
ago,  NBS  sent  out  a  question- 
naire to  users  asking  what 
impact  would  be  created  by 
shutting  down  some  of  the 
transmissions  and /or  possibly 
closing  some  of  the  stations. 
The  employees  at  NBS  are 
not  only  dedicated  to  their 
work  but  are  also  quite  effi- 
cient,   so    they    do   not  just 


send  out  questionnaires  and 
sit  back  awaiting  answers 
which  could  result  in  shutting 
down  some  of  these  services* 
They  developed,  instead,  a 
new  method  that  is  efficient, 
highly  accurate,  and  available 
to  anyone  owning  or  having 
access  to  a  color  TV  set. 

NBS  consulted  with  the 
heads  of  the  four  broadcast 
networks  (NBC,  CBS,  ABC, 
and  PBS),  suggesting  that 
they  could  provide  a  public 
service  by  precisely  control- 
ting  the  frequency  of  their 
TV  color  burst.  This  would 
require  a  modest  one-time  ex- 
pend itu  re.  The  networks 
obliged  by  purchasing  rubid- 
ium signal  sources  so  modi- 
fied that  they  included  a 
synthesizer  to  generate  a 
3.579545454-  -  -  MHz  signal 
to  generate  their  color-burst 
subcarrier.  The  rubidium  fre- 
quency oscillators  have  accu- 
racy beyond  one  part  in  a 
hundred  billion,  but  are  off- 
set from  the  exact  frequency 
by  about -3000  parts  in  10 H  . 
NBS  would  provide  a  daily 
computer  readout  of  the  fre- 
quency offset  required  by  the 
networks  as  compared  with 
the  nation's  primary  stan- 
dard. 

The  NBS  standard  is  a 
siesium  beam  atomic  oscil- 
lator which  has  a  frequency 
accuracy  of  better  than  one 
part  in  10^3,  From  April 
through  June,  1976,  the  ex- 
act value  for  UTC  time  was 
within  -0.6  x  10l3  or  less 
than  one  part  In  10  trillion* 
The  WWVL  transmissions  of 
this  frequency  also  have  an 
offset  to  compensate  for  the 
nonuniform  variations  in  the 
rotation  of  the  Earth  on  its 
axis. 

With  that  out  of  the  way, 
you  should  be  moderately  ex- 
cited, at  least.  But  first  the 
question  is,  **How  does  this 
accuracy  manifest  itself  in  my 
color  TV  set?'*  All  color  tele- 
vision receivers  lock  onto  the 
color  subcarrier  signal,  and,  if 
the  color  set  is  tuned  to  a 
network  program,  its  internal 
3.58  MHz  oscillator  generates 
a  replica  of  the  atomic  oscil- 
lator signal  back  at  the  net- 
work studio.  This  3.58  MHz 
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Fig.  /.  Schematic  diagram  of  the  color  bar  calibrator.  Note:  Place  .01  to  .05  mF disc  ceramics  freely  at  B^  points  and  at 5  V dc 
at  ICs.  8280  is  equivalent  to  741 76,  8281  is  equivalent  io  74  J  77-  The  4-section  7402  Is  used  for  gating  and  inverting. 


signal  from  the  color  receiver 
fs  not  a  substitute  for  the 
oscillator  in  the  frequency 
counter.  It  is  a  calibrating 
signal  that  can  be  used  to  set 
the  oscillator.  In  only  1 5  min- 
utes, one  can  match  the  re- 
sults of  days  of  data  gathered 
from  the  NBS  radio  stations 
WWVL  or  WWVB. 

In  order  to  interface  the 
counter  oscillator  with  the 
TV  set,  a  small  box  will  have 
to  be  built  (see  Figs-  1  and  3) 
containing  12  inexpensive 
ICs>  a  one-dollar  color  TV 
quartz  crystal,  3  cheapie  tran- 
sistors, and  a  fev^^  other  sinn- 
ple  components.  This  small 
box    is    called    a    color   bar 


generator.  All  of  its  com- 
ponents fit  on  a  4'^  X  7*'  PC 
board. 

Essentially,  this  box  takes 
the  3.579545454  MHz  net- 
work signal  and  phase-com- 
pares it  with  the  1 ,0  MHz,  5.0 
MHz,  10.0  MHz>  etc.,  fre- 
quency standard  or  crystal 
tlmebase  you  have  in  your 
ham  shack. 

An  article  by  WD8ASL  in 
the  Feb.,  1977,  issue  of  73 
describes  a  method  for  read- 
ing out  the  TV  receiver's 
3.5795454  locked-on  crystal 
oscillator.  This  method  will 
provide  limited  accuracy,  de- 
pending upon  the  length  of 
the     counter's     timebase.     I 


suggest  reading  the  article.  It 
does  not  provide  the  ultimate 
accuracy  but  is  an  excellent 
method  nevertheless.  For 
those  requiring  long-term  ac- 
curacy using  phase  compari- 
son of  the  timebase,  the  color 
bar  phase  comparison 
will  provide  this  accuracy* 

The  block  diagram  in  Fig. 
2  illustrates  one  of  two  ways 
the  equipment  is  interfaced 
with  the  TV  set.  Basically, 
the  color  bar  generator  pro- 
duces a  wide  vertical  bar  on 
the  face  of  the  picture  tube 
simultaneous  with  receiving  a 
network  telecast. 

With  the  crystal  timebase 
oscillator  of  the  counter  cou- 


pled into  the  color  bar  gener- 
ator, the  bar  generator's  level 
control  is  adjusted  for  a  com- 
fortable bar  presentation 
level.  The  bar  will  be  moving 
horizontally  across  the  face 
of  the  TV  screen.  If  moving 
to  the  right,  the  counter  oscil- 
lator frequency  is  high;  to  the 
leftj  it  is  low.  Adjusting  the 
counter  crystal  frequency  in 
the  proper  direction  will  slow 
the  horizontal  movement  of 
the  bar  until  it  stops  moving. 
Pressing  the  momentary 
switch  on  the  color  bar  gen- 
erator positions  the  bar  on 
the  screen.  Just  keep  pushing 
until  the  bar  positions  itself 
where    you    want    it.    Now, 
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going  back  to  the  counter's 
crystal  frequency  adjustment, 
further  corrections  of  the  fre- 
quency will  cause  the  spec- 
trum of  colors  to  roll  through 
the  bar  presentatfon.  If  the 
colors  are  rolling  from  left  to 
right  through  the  bar,  then 
the  frequency  of  the  oscjl* 
lator  is  on  the  high  side;  if 
moving  to  the  left,  the  con- 
verse is  true. 

When  the  colors  are  mov- 
ing slowly  through  the  bar, 
the  frequencies  or  divisions 
thereof  are  on  the  same  fre- 
quency, but  not  in  phase  with 
one  another.  (The  frequency 
of  the  counter  timebase  is 
already  much  closer  than  one 
could  ever  adjust  it  by  any 
aural  beat  frequency 
method*}  Further  adjust* 
ments  in  phase  are  necessary 
in  an  attempt  to  cause  the 
rolling  of  colors  to  slow  even 
Rrrther.  When  a  single  color 
can  be  retained  for  about  7 
seconds,  the  timebase  accu- 
racy has  parts  measurable  in 
10"8,  If  a  single  color  can  be 
retained  for  about  15  min* 
utes,  then  you  have  attained  a 
crystal  timebase  stability 
measured  in  parts  in  10^^- 
One  thing  to  remember  is 
that,  if  the  crystal  oscillator 
and  associated  circuitry  does 
not  have  this  inherent  stabil- 
ity, then  it  will  never  be 
attained  no  matter  how  long 
a  warm-up  period  is  given  the 
counter.  However,  one  thing 
is  certain:  This  system  will 
squeeze  out  every  bit  of  accu- 
racy of  which  the  counter  is 
capable.  Now  that  you  know 
what  this  device  does,  and  if 
you  have  the  appreciation  of 
this  advancement  in  the  state 
of  the  art  of  frequency  tech- 


nology, your  adrenalin  should 
be  running  at  top  speed. 

As  stated  earlier,  the  illus- 
tration in  Fig,  2  shows  how 
to  interface  the  equipment  by 
going  into  the  antenna  system 
of  the  TV  set.  This  method 
has  at  least  one  drawback. 
Coupling  the  signal  through 
the  TV  antenna  causes  the 
signal  to  pass  through  more 
of  the  TV  circuitry  than  is 
needed,  thus  producing  a 
visual  beat  note.  This  shows 
up  on  the  TV  screen  as  an 
annoyance. 

A  second  method  uses 
only  the  video  circuits 
needed,  eliminating  this  beat 
note.  This  method  requires 
getting  into  the  inside  of  the 
set  and  adding  a  small  cou- 
pling capacitor,  a  length  of 
RG-174  son  coax,  and  a 
BNC  connector  Essentially^ 
you  must  tap  into  the  TV 
chrominance  bandpass  ampli- 
fier stage.  I  did  this  and  know 
many  hams  who  have.  It  in 
no  way  degrades  the  normal 
operation  of  the  TV  set*  If 
you  have  the  technical  com- 
petence to  expose  the  innards 
of  your  TV  set,  mother, 
father^  or  spouse  willing^  then 
it  is  recommended  you  do  so, 
Otherwisej  the  antenna  input 
method  will  suffice. 

What  makes  the  color  bar 
generator  work  is  best  illus- 
trated by  the  schematic  in 
Fig.  1.  Let's  see  just  how  this 
thing  takes  an  odd  frequency 
like  3.57954545  and  makes  it 
harmonically  related  to  a  10 
MHz  crystal  and/or  any  sub- 
multiple,  that  is,  10  MHz 
divided  by  N  where  N  =1,2, 
3,  up  to  100.  This  allows  one 
to  compare  frequency  sources 
of  many  frequencies. 


Fig,  3. 


The  crystal  oscillator  used 
in  the  frequency  counter  as  a 
timebase  reference  or,  for 
that  matter,  any  oscillator 
used  as  a  reference  frequency 
standard,  is  fed  into  the  )l 
input  to  03>  The  signal  is 
divided  by  16  and  then  by 
n,  for  a  total  of  176,  and 
drives  the  base  of  Ql ,  which 
is  a  phase  locked  toop  com- 
parator 

The  741  operational  am- 
plifier (connected  as  an  RC 
integrator)  drives  a  voltage- 
controlled  crystal  oscillator 
operating  at  the  color  sub- 
carrier  frequency  of  3.58 
MHz.  The  other  input  to  the 
comparator  comes  to  the  Ql 
emitter  from  the  loop  output 
circuit.  The  output  from  the 
VXCO  drives  a  74123  one- 
shot  circuit  for  pulse-shaping 
of  the  oscillator  output* 

Two  signals  are  taken  from 
the  one-shot,  and  the  posi- 
tive-going transitions  are  cou- 
pled through  a  7402  NOR 
frequency  doubler,  the  out- 
put of  which  is  fed  into  the 
inputs  of  a  8280/74176.  Part 
of  this  signal  is  divided  by 
two  and  fed  back  to  Ql  for 
phase  lock. 

The  result  of  phase  lock  is 
that  you  have  a  crystal- 
controlled  oscillator  oper- 
ating at  the  subcarrier  fre- 
qliency  phase  locked  to  a 
local  standard-  This  permits 
you  to  inject  a  signal  into  a 
television  receiver  and  com- 
pare it  to  a  network  color 
su bear rien  The  second  part 
of  the  injected  signal  to  the 
8280/74177  binary  counters 
is  further  divided  by  7  and 
13,  providing  a  total  division 
of  455-  The  resultant  fre- 
quency of  15,734,265  Hz  is 
equal  to  the  horizontal  oscil- 
lator signal  of  the  color  TV 


receiver.  This  will  produce  a 
stationary  vertical  bar  on  the 
TV  screen.  This  horizontal 
rate  signal  is  used,  with  the 
output  of  the  modulator,  to 
drive  the  receiver.  The  block 
diagram  of  Fig*  2  shows  the 
signal  being  interfaced 
through  the  antenna  termi- 
nals of  the  TV  receiver.  Using 
this  method  requires  the  addi- 
tion of  a  single  transistor  cir- 
cuit and  a  pair  of  terminals  to 
accept  the  TV  antenna.  This 
additional  ctrcuitry  connects 
between  the  TV  antenna  and 
the  antenna  terminals  on  the 
TV   receiver.   See   schematic 

1(a). 

The  second  method  does 
not  require  removing  the  an- 
tenna from  the  receiver  and 
placing  it  onto  the  bar  genera- 
tor, but  does  require  obtain- 
ing a  schematic  of  the  re- 
ceiver so  that  a  point  in  the 
chrominance  bandpass  circuit 
can  be  located.  A  typical 
chroma  interface  is  shown  in 
schematic  1(b).  Dick  Davis  of 
NBS  was  quite  helpful  in  pro- 
viding information  on  my 
12'*  Sony. 

Fig,  4  may  be  helpful  in 
making  up  a  printed  circuit 
board.  I  do  not  have  any 
boards  available  at  this  time. 
(If  the  demand  is  heavy 
enough,  I  may  provide  qual* 
ity  G-10  epoxy  boards  for  a 
nominal  amount.) 

A  15  MHz  oscilloscope 
will  be  helpful  in  determining 
that  all  of  the  ICs  are  operat- 
ing and  dividing  properly. 
There  is  only  one  circuit  in 
the  unit  that  requires  tuning, 
and  that  is  the  3.58  MHz 
crystal  stage;  CIO  requires 
adjusting  to  produce  doubling 
of  the  frequency  at  pin  13  of 
the  7402  IC-  Check  pins  4 
and  13  of  U3  for  equal  ampli- 
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Fig,  4(a).  PC  board 


tude  signal.  Now  connect  the 
color  bar  generator  to  the  TV 
set,  tune  in  a  color  progratn^ 
preferably  a  network  program 
but  not  absolutely  necessarily 
at  this  point,  and  adjust  the 
level  control  Rl  for  an  ac- 
ceptable presentation  of  the 
vertical  rainbow  color  bar  on 
the  screen.  Adjust  the  7-25 
pF  CI  crystal  trimmer  capaci- 
tor until  the  movement  of  the 
bar  slows  sufficiently.  This 
will  place  the  crystal  fre- 
quency so  that  it  is  within 
range  of  the  741  op  amp 
voltage  swing  and  so  that  the 
varicap  can  lock  the  crystal 
on  frequency  when  the  local 
frequency  standard  ap- 
proaches phase  resonance. 

A  VTVM  at  pin  6  of  the 
741  op  amp  Is  another  good 
test  point.  Variations  of  CI 
will  cause  changes  at  pin  6, 
When  everything  is  working 
properly,  the  device  for  cali- 
brating the  frequency  stan- 
dard is  ready  to  be  used. 

Everything  is  now  ready 
for  that  very  exciting  mo- 
ment, except  for  an  extended 
period  of  warm-up  time  for 
the  local  standard.  This 
period  depends  upon  how  ac- 
curate a  calibration  one  is 
looking  For.  Obviously,  If  you 
are  seeking  the  ultimatej  then 


it  is  recommended  that  the 
oscillator,  once  turned  on, 
remain  on  indefinitely*  For  a 
starter,  I  would  suggest  a 
24-hour  warm-up  be  con- 
sidered as  minimum.  Then 
start  a  program  of  measuring 
the  frequency  every  24  hours, 
preferably  at  the  same  time 
each  day.  The  stability  will  be 
erratic  for  about  a  week.  If  a 
careful  record  is  kept^  you 
will  note  that  this  stability 
will  improve  over  the  next  90 
days,  when  it  will  settle  out 
with  a  predictable  aging  rate 
thereafter.  So  there  Is  no  mis- 
conception at  this  point,  it 
should  be  understood  thatp  if 
the  standard  oscillator  is  one 
of  mediocre  quality  (has  no 
oven,  not  a  low  drift  crystal 
cut,  etc.),  then  one  cannot 
expect  accuracy  of  better 
than  perhaps  parts  in  IQ-^  or 
worse.  In  this  case,  the  unit 
should  be  warmed  up  for  a 
period  of  5  to  24  hours, 
calibrated  as  best  you  can, 
and  used  as  soon  thereafter  as 
possible.  If  the  crystal  has  an 
oven,  the  expected  accuracy 
will  be  better.  The  quality  of 
the  crystal  and  the  oven  are 
of  major  consideration. 

There  are  other  causes  for 
error.  First,  you  must  be  cer- 
tain that  there  is  a  network 


program  or  that  the  local 
outlet  stabilities  its  color 
burst  using  a  rubidium  sian* 
dard.  Also,  note  that  some 
network  programs  are  taped 
and  then  transmitted  over  the 
local  station  at  a  later  time. 
Furthermore,  at  times  be- 
tween programming^  the  con- 
trol is  returned  to  the  local 
station  for  commercial  broad- 
casts and  Identification. 
Finally,  there  are  momentary 
jumps  in  phase  as  great 
as  ±70  nanoseconds  that  are 
produced  when  switching 
from  one  video  tape  machine 
to  another  with  different 
lengths  of  cable  in  the  path. 
There  is  also  the  multipath 
distortion  between  the  local 
station  and  the  receiver. 

There  Is,  however,  another 
point  that  you  must  be  aware 
of  when  calibrating  for  parts 
in  1011  accuracy*  That  is  that 
the  network  rubidium  broad- 
casts are  slightly  offset  from 
the  NBS  standard  frequency, 
and  these  offsets  vary  a  small 
amount  between  networks 
and  east  and  west  coasts. 
These  offsets  are  around 
minus  3000  parts  in  lOTl 
(-3000  X  lO'll).  The  exact 
offset  is  measured  by  the 
NBS  and  published  monthly 
in  their  Time  and  Frequency 


bulletin.  This  publication  can 

be  obtained  free  by  writing 
the  Time  and  Frequency  Ser- 
vices Section,  NBS,  Boulder 
CO  80302. 

How  to  Measure  the  Fre- 
quency Offset 

Those  who  have  an  ex- 
tremely stable  frequency 
source  with  a  potentially  high 
capability  of  accuracy  may  be 
interested  in  compensating 
for  this  offset.  Frequency  off- 
set can  be  measured  by  calcu* 
laling  the  accumulated  phase 
differences  between  two  sig- 
nals. !n  the  above  case,  v^ere 
the  subcarrier  has  an  offset  of 
3000  X  10-11,  take  the  time, 
T  (period  of  the  beat  note), 
required  to  accumulate  one 
cycle  of  phase  difference  (At) 
at  3.58  MHz.  Use  At  =  1//  = 
1/(3.5795  X  106)  =  27936  x 
10"1  I  seconds. 

Offset  =  Ai/T  =  (How 
much  it  moves)/(How  long  It 
takes)  =  (1  period  of  3,58)/(l 
period  of  beat  note).  The 
known  ofket  for  the  TV  net* 
works  is  normally  -3000  x 
10*11,  so  solve  for  T  = 
At /off  set  =  27936  x 
10-11/3000  X  10-n  =  9.31 
seconds  as  the  period  of  the 
beat  note.  This  means  that 
the  network  subcarrier  osciU 
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Fig.  4(bl  Component  layout  (shown  from  foil  side). 


later  of  3.58  MHz  would  lose 
one  cycle  with  respect  to  an 
NBS  zero  offset  3,58  MHz 
oscillator  in  931  seconds. 

Let's  pull  all  the  loose 
ends  in  now  and  review.  You 
have  two  options  for  inter- 
facing the  oscillator  you  wish 
to  calibrate  and  the  network 
rubidium  signal  into  your  TV 
set  —  the  antenna  interface 
and  the  video  interface.  No 
matter  how  you  get  these 
signals  into  the  receiver,  they 
will  be  processed  just  as 
though  they  were  a  normal 
picture.  The  beat  of  the  local 
ctysial  oscillator  with  the  net- 
work  signa!  forms  a  vertical 
'Vainbow**  bar.  The  color  of 
the  bar  changes  with  respect 
to  the  network  rubidium. 
Your  job  then  becomes  one 
of  using  a  stopwatch  to  mea- 
sure how  long  tt  takes  this 
color  change  to  occur.  The 
stopwatch  reading  is  equal  to 
the  period  of  the  beat  note. 

To  calibrate  the  crystal 
oscillator,  tune  in  a  network 
broadcast,  and  set  the  oscil- 
lator to  be  calibrated  so  that 
the  rainbow  appears  to  move 
across  the  bar  from  right  to 
left  in  about  10  seconds.  If 
the    frequency  of  the  oscil- 


lator is  far  off,  the  colors  in 
the     rainbow     pattern     wHI 

change  rapidly  and  the  entire 
bar  will  move  in  the  direction 
of  the  color  changes.  The  bar 
can  be  positioned  to  the  mid- 
dle of  the  screen  by  the 
push*button  labeled  *'hori- 
zontal  sync  phasing."  With 
the  rainbow  repeating  colors 
in  about  10  seconds,  carefully 
adjust  the  crystal  oscillator 
until  the  period  is  T  "  27936 
X  10-n/NBS  published  offset 
for  the  network  being  viewed. 
The  result  is  a  calibration 
with  iraceability  to  NBS. 

Conclusion 

For  the  previously  dis- 
cussed formula  of  T  -  At/off- 
set ~  931  seconds  for  the 
period  of  the  Iseat  note,  it  is 

recommended  that  one  make 
the  measurements  over  10 
beat-note  periods*  If  they  are 
taken  over  only  one  beat*note 
periodj  the  effect  of  reaction 
time  with  the  stopwatch  will 
be  reduced.  For  example,  if, 
for  a  qne-period  measure- 
ment, an  error  of  0,3  seconds 
corresponds  to  a  frequency 
error  of  100  parts  in  10^1, 
for  ten  periods,  a  measure- 
ment error  of  0.03  seconds 


results  in  a  frequency  error  of 
10  pamin  lOll, 

It  has  been  observed  that 
there  is  a  general  tendency 
among  some  amateurs  who 
do  not  often  come  into  con- 
tact with  precision  measure- 
ments to  interchange  such 
words  as  accuracy,  tolerance, 
stability,  resolution,  and  pos- 
sibly a  few  others.  It  there- 
fore seems  appropriate  to  in- 
clude a  glossary  of  defmi- 
tions. 

Standards  —  Reference 
standards,  as  opposed  to 
house  standards,  local  stan- 
dards, and  working  standards, 
are  often  called  a  transfer 
standard  and  are  the  standard 
used  to  convey  frequency  or 
time  from  the  house  standard 
to  the  working  standard.  The 
house  standard  may  itself  be 
considered  a  reference  stan- 
dard. The  local  standard  is 
local  in  the  sense  thai  it  is  not 
a  national  standard,  hence  it 
may  be  a  house  standard  or  a 
reference  standard  or  a  work- 
ing standard. 

Time  interval  measurements 
—  This  means  counting  a  fre- 
quency over  an  extended 
time  period  in  order  to  aver- 
age out  short  time  anomalies. 


An  example  is  measuring  a 
one-second     time     readout 

counted  over  for  a  period  of 
10  seconds.  At  high  fre- 
quencies, the  error  is  small  in 
either  case.  However,  this 
method  of  measurement  be- 
comes important  at  low  fre- 
quencies, for  example,  mea- 
surement of  a  60  Hz  line 
current  frequency  by  the 
time  interval  or  averaging 
method  when  fed  directly 
into  a  counter  using  a  one- 
second  count  rate  or  at  a 
ten-second  time  interval  rate. 
Counters  have  a  plus  or  minus 
one  count  accuracy.  There- 
fore, you  can  only  read  to  a 
resolution  of  1*0  Hz,  whereas, 
if  the  period  of  measure- 
ments is  10  seconds,  the  accu- 
racy improves  to  within  OJ 
Hz, 

Aging  rate  —  This  is  the  fre- 
quency drift  rate  of  a  welt- 
designed  quartz  crystal,  once 
the  crystal  and  oscillator  have 
reached  stability.  Commonly, 
a  high  quality  AT*cut  crystal, 
well -pro  tec  ted  against  oper- 
ating temperature  variations, 
reaches  a  drift  or  aging  rate  of 
5  parts  in  lOlO  per  day.  This 
usually  requires  an  initial 
operating  time  of  90  days. 
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Frequency  offset  —  Frac- 
tional frequency  offset  is  the 
amount  by  which  a  frequency 
lies  above  or  betow  reference 
frequency.  For  example,  if  a 
frequency  measures 
1,000,001  MHz  when  com- 
pared agamst  a  reference  of 
1,000,000  MHz,  then  its  frac^ 
tional  frequency  offset  ts  1,0 
Hz/MHz  or  one  part  in  106. 
Phase  anomaly  —  A  sudden 
irregularity  in  tiie  phase  of  a 
low-frequency  or  very  high- 
frequency  transmission. 
Phase  noise  —  A  measure  of 
the  random  phase  instability 

of  a  signal. 

Doppler   effect    (also   called 

scatter)  -  Propagation  delay 
time    of    a    high-frequency 

radio  transmission.  This 
equates  the  great  Circle  dis- 
tance between  the  transmitter 
and  receiving  points,  the 
number  of  Earth-to-ion- 
osphere reflections  during 
the  transmission  path,  and 
the  vertical  height  of  the 
ionospheric  reflection  layers. 
Frequency  accuracy  —  The 
degree  to  which  the  measured 


or  calculated  value  conforms 
to  the  accepted  standard  or 
rule. 

Tolerance  —  The  permissible 
deviation  in  the  fineness,  or 
between  a  pair  of  numbers  of 
a  measurement,  owing  to  the 
difficulty  of  securing  the 
exact  conformity  to  the  stan- 
dard prescribed,  for  example, 
100  kHz  ±  0.1  Hz,  or,  as 
another  example,  the  NBS  in 
calibrating  a  10  dB  fixed  at- 
tenuator. A  reference  stan- 
dard which  a  manufacturer 
submitted  for  calibration 
against  one  of  10-times- 
greater  accuracy  (a  magnitude 
better  accuracy)  may  receive 
a  certificate  of  certification 
stating  that,  at  a  given  fre* 
quency  on  a  given  date  under 
certain  environmental  condi- 
tions, the  measured  value  was 
10,05  dB  ±  OJ  dB  ±  1,0%, 
The  tolerance  of  the  measure- 
ment was  within  0,1  dB  with 
uncertainties  of  1 ,0%, 
Stability^  short-  and  long-term 
—  One  of  the  most  important 
characteristics  of  frequency 
and     time    standards*    Long- 


term  stability  or  long-term 
instability  refers  to  the  low 
changes  in  average  frequency 
with  time  arising  from 
changes  in  the  resonator  or 
other  elements  of  an  oscil- 
lator. Statements  of  lon^ 
term  stability  for  quartz  oscil- 
lators often  term  this  charac- 
teristic aging  rate  and  specify 
it  as  *' parts  per  day"  frac- 
tional frequency  change  over 
24  hours. 

Short-term  stability  or  In- 
stability is  an  expression  of 
the  change  in  average  fre- 
quency over  a  time  suffi- 
ciently short  (but  exceeding 
some  minimum  time)  that 
long-term  effects  are  of  small 
significance,  A  typical  state- 
ment for  an  ultra-precise 
quartz  oscillator  would  be, 
"Fractional  frequency  devia- 
tion is  one  part  in  10^1  for 
0.1  second  averaging  time  and 
is  5  parts  in  10^1  per  day," 
Precision^  reproducibility^ 
resettabiiity  —  All  imply  the 
existence  of  an  observation 
consisting  of  a  series  of  read- 
ings   taken    in   a   prescribed 


manner  Precision  is  a  quality 
of  sharpness  of  definitions*  It 
also  incorporates  the  random 
error  of  a  reading*  Reproduc* 
ibility  is  a  sequence  of  com- 
parisons (as  an  instrument 
against  a  standard)  which  will 
yield  a  mean  and  a  standard 
deviation.  The  latter  may  be 
called  the  reproducibility  of 
the  instrument.  Use  of  this 
term  implies  that  the  instru- 
ment was  independently  ad- 
justed between  measure- 
ments, so  the  resettabiiity  of 
the  instrument  is  a  factor. 
Error  —  The  difference  be- 
tween the  true  value  and  an 
observed  or  calculated  one. 
Uncertainty  -  That  value  re- 
maining once  the  error  has 
been  corrected,  • 

Refarances 

1,  New  Frequency  Caif  brat  ion 
Service  of  the  Narfonsf  Bureau  of 
Standards  by  Dick  Davis, 
2*  Frequency  and  Ttme  Stan- 
da  rds  t  H  e  yv  I  et  i-Pac  ka  rd  AppI  i  - 
cation  Notes  ^2^ 
3.  "Hov¥  Accurate  Is  Your 
Counter  —  Reallv?",  Bob  Bloom 
W6YUY,  April,  1976,  73  Maga- 
line. 


April  28,  29,  30, 
At  Hara  Arena, 
Dayton,  Ohio 

This  year*s  Dayton  Hamvention 
promises  to  be  the  biggest  and  best  yet! 


Start  with  more  exhibit  and  flea  market 
space  than  before.  Then:  *  informative 
programs  •  newprtxiucts  •  technical 
sessions  •  ARRL  and  FCC  forums  • 
special  and  group  meetings  •  ladies' 
programs  •  transmitter  hunts  •  total 
value  of  prizes  exceeds  $15,000. 

Top  it  all  off  with  the  Grand  Banquet, 
Saturday  evening  April  29. 


If  you  have  registered  within  the  last 
3  years  you  will  receive  a  program  and 
information  brochure  in  March. 

Admission  $3  in  advance,  $4  at  the  door. 
Saturday  night  banquet  $8  per  person. 
Flea  Market  space  S5  to  $8  per  space 
depending  on  number  of  spaces.  At  door 
only.  Make  check  payable  to:  Dayton 
Hamvention.  P,0.  Box  44,  Dayton, 
Ohio  45401. 

For  special  hotel/ motel  rates  and 
reservations  information  write  to  abov^e 
address.  Inquiries:  call  513-8544126. 

See  you  at  the  world's 
largest  Ham  Convention! 
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Super  Deluxing 

the  TR-33 


build  this  synthesizer 


Joe  MoeV  WA6JFP 
Box  2Q-GJ 
FuUertoa  CA  926S5 


it  comes 
because 

transfTitt 
standard 
simplex 


The   Drake  TR-33C  is  a 
real    money-saver  when 

to  buying  crystals 
one  rock  gives 
and  receive  on  a 
repeater  pair  plus 
on  that  repeater 
output  frequency.  If  youVe 
like  me,  however,  you  still 
don*t  like  to  wait  3  weeks  for 
a  crystal  to  get  on  a  new 
machine  or  be  out  in  the  cold 
when  your  favorite  repeater 
changes  frequency.  This 
happens  a  lot  in  southern 
California,  and,  out  here, 
having  only  12  channels  can 
be  a  real  limitatioo^  too. 

Why  not  synthesize  the 
TR-33?  It's  a  great  idea,  since 
only  om  frequency  needs  to 
be  generated.  But  the  pub- 
lished synthesizer  circuits 
seem  to  all  use  lots  of  TTL^ 
which  eats  up  precious  bat- 
tery power. 

The  answer  is  CMOS  logic 
and  a  loop  circuit  originally 
designed  for  the  HT-220  by 
Dale  Heatherlngton 
WA4DSY.'  "Oie  HT'220 
requires  that  both  transmit 
and  receive  frequencies  be 
generated,  and  Dale's  circuit 
achieves  this  with  offset  oscil- 
lators and  T/R  switching 
circuits  that  use  three  extra 


crystals  and  five  extra  tran- 
sistors-  The  TR-33*s  built-in 
offsets  eliminate  the  need  for 
all  those  parts  and  result  in  a 
synthesizer  circuit  with  two 
crystals,  3  ICs,  7  transistors^ 
and  miscellaneous  small  parts. 
Any  5  kHz-spaced  channel 
between  146,000  and 
147.995  can  be  selected. 
Tune-up  is  simple^  since  there 
is  only  one  tuned  circuit.  If 
your  junk  box  can  provide 
the  resistors,  capacitors,  and 
bipolar  transistors,  you  can 
synthesize  your  TR-33  for 
about  40  dollars.  And,  since 
only  one  frequency  is  gen- 
erated, the  synthesizer  can  be 
hooked  to  the  rig  with  just 
one  coax  line  for  both  power 
and  rf.  Spurs  on  this  line 
measured  -53  dB  or  better. 
Battery  drain  is  a  measly  25 
mA. 

How  It  Works 

The  frequency  to  be  gen- 
erated is  given  by  the  formula 
Fs  =  Fo  -  10.7  MHz/9,  and 
Fig-  1,  the  schematic,  shows 
how  this  occurs.  The  refer- 
ence frequency  is  5  kHz 
divided  by  9,  or  555.555555 
Hz,  generated  by  dividing  a 
9.102222  MHz  crystal  oscil- 
lator output  by   15384.  The 
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vco  output  at  F5  is  buffered 
by  Q5  and  07,  and  a  sample 
is  mixed  with  the  143666 
MHz  offset  frequency  at  06. 
The  difference  is  applied  to 
Ul,  a  programmable  divider 
which  is  sel  by  the  fre- 
quency-select switches  to 
divide  by  a  number  between 
1200  and  1599.  UVs  output, 
at  555.555555  Hz,  is  com- 
pared to  the  reference  fre- 
quency by  the  phase  detector 
In  U2,  a  CMOS  PLL  chip.  The 
phase  detector  output  is 
filtered  and  controls  the  fre- 
quency of  the  vco  via  varicap 
D2,  closing  the  loop.  Regula- 
tor transistor  01  supplies  10 
V  to  ail  circuitry  from  the 
TR-33's  12  V  batteries  or  any 
external  source  powering  the 
rig. 

Construction 

Dale  built  his  synthesizer 

on   a   2%   X    4!4-inch   board 


which    fit   inside  his   HT  in 

place  of  the  optional  PL 
board  for  that  rig.  If  you*re  a 
miniaturization  nut  with  tiny 
fingers,  I  bet  you  could  fit 
my  circuit  somewhere  inside 
the  TR-33C  on  a  board  about 
2/3  the  size  of  Dale's,  al- 
though it  wouldn't  be  easy.  I 
may  try  it  myself  someday, 
but  I  don't  like  the  idea  of 
using  a  BCD-coded  DIP 
switch  to  enter  the  fre^ 
quency,  which  seems  to  be 
the  only  way  to  do  it  if  it's 
built  in.  Besides,  I  was  in  a 
hurry  to  get  it  on  the  air,  so  I 
ordered  a  board  from 
WA4DSY^  slapped  in  just  the 
required  parts,  stuffed  it  all  in 
a  5Vi  X  3  X  1  ii-jnch  aluminum 
box^  and  it  worked  right 
away.^  I  suggest  you  do  the 
same,  since  the  board  is  top 
quality,  fully  drilled  with 
plated- through  holes,  and 
makes  for  a  neat  unit  about 


the  size  of  your  calculator 
with  plenty  of  room  for 
rotary  or  thumbwheel 
switches.  Along  with  the 
board  you  also  get  tune-up 
information,     including    key 


waveform  photos  which  are 
applicable  to  this  use. 

It's  a  good  idea  to  use 
sockets  on  the  ICs  —  the 
low-profile  kind  work  well 
with  the  pi  a  ted- through  holes 


100  KHi 


IQ  KHi 


Fig.  L  Schematic  of  the  TR-33C  synthesizer. 
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F/ijy.  2  The  WA6JFP  synthesizer  as  comtructed  on  the  WA4DSY  board,  L2  and  C3  are  not 
shown,  as  they  mount  underneath  the  board  where  it's  convenient. 


SWITOCD     i^tSV 
M   XTAL    AACA 


CHOKE 


IN    TR^a 


CAP 


ON    CHANNEL 


disc 


^^ 


too 


■0- 


ccwtNCCTOfr 

-p-<   0«    BACK  OF 
I  TTFf-53£ 


< 


Fig.  3,  Connect  tons  Inside  the  TR-33C 


on  this  board  Troubleshuoi- 
mg  is  easier  if  you  can  break 
the  loop  by  pulling  an  IC 
You  may  also  have  to  try 
more  than  one  CD4020  to 
find  one  that  works  with  the 
9  MHz  input.  WA4DSY  noted 
that  Motorola's  4020  worked 
better  than  RCA\  but  I 
found  just  the  exact  opposite 
In  my  case.  The  batch  makes 
a  difference,  1  guess.  I  haven't 


tried    Fairchild's   4020.    but 
Dale  says  they  worked* 

Fig.  2  shows  parts  place^ 
ment  on  the  WA4DSY  board. 
First  put  one  end  each  often 
3- inch  wires  into  the  eyelets 
on  the  rear  of  the  board  for 
the  leads  to  the  selector 
switches  (A  through  1)  and 
solder  to  the  etch  on  top  of 
the  board.  The  remaining 
components  and  wires  mount 


Parts  List 

All  resistors  are  Ya  Walt,  5%. 

Etectrolytic  capacitors  are  subminiature  tantalum  types  with  radial  or 

axial  lead^  as  shown  on  parts  placemervt  drawing.  All  other  capacitors 

are  small  disc  ceramic^. 

Lt  2.7  uH  choke,  40  turns  #36  wire  on  a  34  Watt  reststor  body 

(1  meg  or  greater) 
L2  1  mH  choke 

D1  1N5530  or  other  10  volt,  400  mW  zener 

D2  1N5T44  or  other  22  pF  at  4  V  tuning  diode 

Ail  other  diodes  are  1  N414S,  tlS49l4,  etc 
Q3,  Q6      40673  dual-gate  MOSFET 

All  bipolar  transistors  are  test-switching  silicon  types,  NPNs  may  be 
2N2222,  2N4401,  or  MPS3704.  PNPs  may  be  2N2907,  23\I4403,  or 
MPS37CI3, 


U1 
U2 
U3 
XI 

X2 


CD4059AE  (RCA),  $7.95  from  Tri-Tek 
CD4046AE  (RCA),  S3.00 f rom  i&veral  supptiers 
C04020AE  {RCA),  $1,00 Irom  several  suppliers 
14.36666  MHz  high  acciuracy.  .002%,  20  pF,  HC-18/U 
fundamental  type  from  Internaiional  Crvstal 
9.10222  MHz  high^accuracy,  .002%,  20  pF,  H018/U 
fundamental  type  from  International  Crystal 


from  the  top,  are  soldered  In 
on  the  bottom,  and  can  be 
installed  in  any  order.  LI  is 
mounted  vertically  through 
the  hole  provided  and  should 
be  glued  down  to  keep  vibra- 
tion from  modulating  the 
vco*  L2  and  C3  are  mounted 
lastj  underneath  the  board 
point-to-point  You'll  save 
time  in  aligning  and  testing  if 
you  solder  in  little  wire  loops 
for  test  points  at  the  TP 
locations  marked  on  the  sche- 
matic. 

BCD-coded  thumb  v^/heel 
switches  would  be  ideal  for 
entering  frequency  if  you  can 
find  them,  but  two  rotary 
and  two  toggle, switches  will 
work  just  as  wdl.  The  sche- 
matic  shows  how  two-pole 
rotary  switches  are  wired  ja 
CI,  C5^  and  C7  were  intended 
to  be  Erie  518-series  ceramic 
trimmers,  but  some  sub- 
miniature  surplus  piston 
types  can  be  made  to  fit 

A  single  coax  cabte  con- 
nects the  synthesizer  to  the 
rift  The  extra  unused  minia- 
ture phone  jack  (marked 
TONE  IN)  should  be  re- 
moved,  and  an  appropriate 
coax  receptacle  substituted,  I 
used  a  surplus  subminiature 
screw -on  microwave  con- 
nector, but  a  single-hole 
mount  RCA  phono  jack 
should  work  just  as  well,  if 
the  hole  is  drilled  out  slightly. 


Fig,  3  shows  the  additional 
coax  and  components  in  the 
TR-33C  Th^e  should  be 
plenty  of  room  in  the  crystal 

compartment,  even  if  there 
are  already  1 1  rocks  in  the 
rig.  The  synthesizer  is  hooked 
to  position  1 2  on  the  selector 
switch  after  the  12th  crystal 
{if  you  had  12)  is  removed.  A 
feed  through  capacitor  in  the 
crystal  compartment  will 
provide  switched  +12  volts. 
To  use  the  unit,  turn  the 
selector  switch  to  1Z  The 
other  crystal  positions  are 
available  as  before,  and  the 
unit  can  be  unplugged  when 
you're  operating  rock-bound. 
Vd  recommend  this  not  only 
to  reduce  battery  drain  some- 
what,  but  also  to  avoid  the 
funny  birdies  caused  by  rf 
from  the  synthesizer  coupling 
to  the  crystal  oscillator  in  the 
compartment 

Tune-up  and  Testing 

Alt  testing  can  be  done 
before  the  unit  is  hooked  up 
to  your  Drake.  First,  beg, 
borrow,  or  build  a  counter 
and  a  VTVM  or  FETVM  to 
use  in  aligning  the  unit  Con- 
nect the  counter  to  TPl 
through  a  20  pF  capacitor. 
Apply  +12  V  to  TP7,  and 
verify  +10  V  on  TP8,  Now 
adjust  C5  for  4,551111  MHz 
on  the  counter.  Verify  that 
the  555.555  MHz  reference  is 
present  at  TP2.  If  nothing  is 
present  at  TPl  or  TP2,  try 
another  4020. 

Set  the  frequency- select 
switches  for  147.000.  Con* 
nect  the  VTVM  to  TP4,  the 
vco  control  voltage,  and  ad- 
just C7  for  a  +5  V  reading. 
Remove  the  VTVM  probe, 
and  connect  the  counter  to 
TP6,  the  vco  output  Adjust 
€1  for  15.144444  MHz.  Now 
hook  it  up  to  your  TR-33Q 
and  enjoy  snooping  on  r^ 
peater  inputs  and  checking 
out  those  oddball  simplex 
channels  while  carrying  the 
rig  on  your  shoulder,  • 

Reference 

t*  CQ  Magazine,  February,  1977, 

p.  5Z 

2,   Board    arid    HT-220    vvrit&-up 

are    Si  5,00   postpaid   from    Dale 

Heatherington     WA4DSY,     3126 

Flamingo     Ofive,     Decatur     GA 

3003a 
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THE  SYSTEM  3000A  TRANSCEIVER 


AN  ADVANCED  CONCEPT  IN  2M  FM 


Edgecom  litCm  proud/y presents  a  totaily  new  concept  in  amamur  radio:  SYSTEM  3000A  -  a  microcompuier^ased 
two-meter  FM  transceiver  that  provides  you  with  operationat  ffexibifity  found  in  no  other  transceiver.  Some  of  the 
extraordinary  features  of  SYSTEM  3000 A  are: 

*  TWENTY  FROISIT-PANEL-PROGRAIVIMABLE  PRIORITY  CHANNELS,  Just  dial  in 
the  frequency  and  transmitter  offset,  press  the  Enter  Switch  and  you  Ye  in  the  memory. 
A  battery  backup  is  used  to  retain  the  memory  when  power  is  removed. 

*  DUAL  BUILT-IN  SCANNERS.  One  for  automatically  tuning  the  the  band  in  one  or 
four  MHz  bands,  the  other  for  scanning  the  priority  channels.  Adjustabte  pause  from 
3- to  sec. 

*  PRIORITY  CHANNEL  MONITOR  so  you  can  operate  on  one  frequency  white 
periodically  monitoring  one  or  more  priority  channels, 

*  ANY  TRANSMITTER  OFFSET.  In  addition  to  the  standard  ±600  kHz,  SYSTEM 
3000A  can  be  front-panel  programmed  to  provide  any  transmitter  offset  from  5  kHz  to 
4  MHz. 

*  ADVANCED   PLL   SYNTHESIZER   covers  144-147,995  MHz  in  5  kHz  steps  with 
electronic  push-button  ftwo-speeds)  tuning. 

*  25  WATTS  OUTPUT*  Selectable  High/Low  power  output  with  adjustable  low  power. 

*  FULL  TWO-YEAR  WARRANTY.  Every  SYSTEM  3000A  is  warranted  to  be  free  from 
defects  for  two  years,  and  it  is  American  made  so  servicing  is  no  problem. 

*  VERY  COMPETITIVELY  PRICED~$549. 

For  more  detaiis  on  these  and  the  many  other  fine  features  of  SYSTEM  3000A^  see  one  at  SBf&:ted  dealers  or  write 
or  phone  for  a  hrochure. 


Edgecom  Inc. 


2909  OREGON  CT,-A3 
TORRANCE  C A  90503 
(213)  533  0433 


£18 
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Hmry  Ohon  W6GXN 

P.O.  Box  339 

Menio  Fork  CA  94025 


Feeding  a  Hungry 
Microcomputer 


power  supplies 


The  microprocessor  is  a 
wondrous  device,  and, 
with  its  other  associated  iCs, 
it  can  do  things  of  logical 
complex!^  that  were  un- 
imagined  by  the  tube- 
circuitry  users  of  several 
decades  ago.  While  most  mod- 
ern digital  ICs  are  frugal  in 
power  consumplioni  com- 
pared to  tubes  in  similar  ser- 
vice,   the    sheer    scale   of  a 


microcomputer  often  puts  its 
power  consumption  up  into 
the  hundreds-of- Watts  cate- 
gory. A  look  into  almost  any 
of  the  hobby  computers  will 
reveal  a  power  transformer 
that  would  rival  in  size  that 
found  in  an  early  tube-type 
TV  set.  This  is  not  surprising, 
since,  for  any  given  set  of 
transformer  basic  materials, 
the  volume  of  a  60  Hz  trans- 


former is  directly  related  to 
its  power-handling  capability* 
Let  us  look  at  power  sup- 
plies in  general  and  also  in 
particular  as  they  are  used  in 
microcomputers.  A  power 
supply  generally  consists  of 
roughly  four  blocks,  as  shown 
in  Fig,  1 .  The  transformer  has 
the  duty  of  reducing  the  line 
voltage  (120  V  ac,  60  Hz  or 
240   V  ac,  50  Hz)  to  some 


lower  voltage  that  is  com- 
patible with  the  solid  state 
circuitry.  It  also  could  step 
voltage  up  to  be  more  com- 
patible with  tube  or  other 
high-voltage  components,  but 
you'll  be  mostly  concerned 
with  low-voltage  supplies  in 
microcomputers.  The  power 
transformer  usually  steps  the 
line  voltage  down  to  an  ac 
voltage  thai  is  somewhat 
larger  than  the  final  dc  out* 
put  voltage  that  you^ll  wish 
to  use  in  your  circuitry.  This 
excess  allows  for  the  various 
losses  that  take  place  in  the 
transformer,  rectifier,  filter, 
and  regulator. 

To  illustrate  this  point, 
let's  examine  the  typical  case 
of  a  5-vott,  8-Amp  supply  for 
a  TTL  system.  The  portion  of 
the  supply  before  the  regula- 
tor is  shown  in  Fig.  2,  Two 
series-connected  (63  and  2,5 
V)  transformers  provide  full- 
wave  rectified  dc  via  a  silicon 
bridge  rectifier,  and  the  filter 
is  a  12,000  ^¥  capacitor. 
There  are  losses  in  the  trans- 
former itself,  the  most  obvi- 
ous one  being  the  secondary 
winding  resistance.  The  recti- 
fiers also  have  a  forward  volt- 
age drop,  which  varies  with 
current,  as  shown  in  Fig^  3* 

Note  that|  in  the  bridge 
rectifier,  since  two  series  rec- 
tifiers are  involved  in  charging 
the  capacitor,  the  forward 
voltage  drop  is  double  that  of 
a  single  rectifier.  And,  finally, 
the  capacitor  Itself  (because 
of  its  finite  capacity)  has  an 
apparent  drop  of  voltage 
across  it  as  increasing  current 
is  drawn  from  it  This  is  not  a 
loss  per  sCp  but  rather  is  sim- 
ply due  to  the  fact  that  the 
capacitor  can  only  store  so 
much  energy  between  recti- 
fied ac  cycles.  The  net  effect 
of  all  this  is  that  the  filter 
output  voltage  at  point  C 
versus  the  current  of  the  sup- 
ply shown  in  Fig,  2  is  like 
that  shown  in  Fig.  4.  The 
output  at  point  C  can  be  ^ 
high  as  12,6  volts  at  no  load 
and  as  low  as  8.6  volts  at  an^ 
8- Amp  load.  The  regulator  at- 
tempts to  ''slice  off*  the  vari- 
ations at  the  dotted  line  in 
Fig,  4  and  put  out  a  constant 
+5    volts    regardless    of    the 
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loading  (up  to  8  Amps). 

Most  regulators  require 
that  their  unregulated  input 
be  at  least  2  or  3  volts  above 
the  output  voltage.  So,  in 
order  to  have  a  nice  constant 
S-volt  output  capable  of  oper- 
ating 8'Amps  worth  of  TTL 
and  other  microcomputer  IC 
chips,  you  must  waste  con- 
siderable power  in  the  supply. 
The  wasted  power  shows  up 
as  heat,  andj  therefore,  you 
find  large  aluminum  heat 
sinks  and  even  fans  in  some 
microcomputers. 

Power     transformers     are 
general ty     made    up    of    E- 
shaped    and     1 -shaped     thin 
laminations    of  silicon   steel 
interleaved  and  mutually  in- 
sulated with  a  varnish.  This 
standard    configuration     has 
been  around,  pretty  much  un- 
changed,   since    the    earliest 
days  of  electronics.  The  wind- 
ing,   generally    of   insulated 
copper  wire,  are  wound  so  as 
to    pass    through    the    "win- 
dows*' formed  by  the  E-l  iron 
stack    (core).   There    may   be 
only   a   primary    and  a  sec- 
ondary, or  there  may  be  mul- 
tiple secondary  windings,  and 
some     windings     may     be 
tapped.    Occasionally,    trans- 
formers  may  have  two  pri* 
maries,  tog^  so  that  they  may 
be  connected  in   parallel  for 
120  V  ac  or  in  series  for  240 
V  ac.   As  an  example  of  a 
common   transformer  having 
both  primary  and  secondary 
taps  for  almost  universal  use 
in  low-voltage  power  supplies, 
consider  the  Triad  F92A,  as 
shown   in    Fig.  5.  Note  that 
the     secondary     is     center- 
tapped,  and  then  one  section 
of  ihe  secondary  between  the 
(yellow)   center  tap  and  the 
red    lead    is    again    center- 
tapped  (blue).  With  these  taps 
and    those   on    the  primary, 
you  can  achieve  all  the  volt- 
ages shown.  The  Triad  F92A 
is  rated  at  1  Amp  secondary 
current    As   you'll  see,  this 
may  provide  up  to  2  Amps  of 
dc   in   the  full-wave  rectifier 
connection*  Triad  has  a  series 
of     transformers     (F90X 
through  F94X)  that  have  the 
same  voltages  and  taps  as  the 
F92A|  but  have  smaller  cur* 
rent  ratings,  down  to  35  mA. 


The  variations  of  rectifier- 
filters  further  increase  the 
flexibility  with  which  we  can 
adapt  a  gfven  transformer  to 
suit  a  desired  output  voltage 
and  current.  In  Fig.  6  are 
presented  seven  different  rec- 
tifier-filter combinations,  all 
based  on  the  same  trans- 
former and  the  same  capaci- 
tance-voltage product.  Note 
the  seven  rather  different 
load  curves  for  the  seven  dif- 
ferent circuits.  It  also  should 
be  noted  that  all  the  recti- 
fier-filter circuits  except  (a) 
and  (g)  produce  full*wave  rec- 
tjfication,  having  a  ripple  fre- 
quency of  twice  the  line  fre- 
quency (which  is  easier  to 
filter  out  oF  the  dc  than  a 
ripple  Frequency  that  is  equal 
to  the  line  frequency). 

There  are  two  variations 
on  the  bridge  circuits  that  can 
be  useful  in  logic  designs  us- 
ing microprocessors,  where 
multiple  voltages  and  positive 
and  negative  voltages  are  of- 
ten required.  The  circuit  of 
Fig.  7(b)  produces  equal  posi- 
tive and  negative  voltages.  It 
might  be  argued  that  the  cir- 
cuits 7(a)  and  7(b}  are  one 
and  the  same,  with  a  different 
point  serving  as  common  in 
the  two  cases.  This,  of  course, 
is  a  valid  way  of  looking  at 
the  circuits.  Circuit  7(b) 
might  also  be  looked  upon  as 
being  two  full- wave  rectifier 
circuits,  like  that  in  Fig,  6(b), 
operating     from     the    same 
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transformer. 

Regulators  have  grown  in 
sophistication  from  a  simple 

resistor-zener  combination, 
through  the  em itter-fol lower 
regulator,  the  simple  one- 
transistor  gain  stage  closed- 
loop  regulator,  the  closed- 
loop  regulator  using  differen- 
tial amplifier  or  op  amp,  and 
the  special-purpose  IC  regula- 
tor. These  stages  of  regulator 
evolution  (Fig.  8)  have 
brought  us  to  the  modern 
3-tcrminal  and  4-terminal  IC 
regulators,  which  need  no  ex- 
ternal power  transistors  in 
coniunction  with  them.  The 
modern  3-terminal  or  4* termi- 
nal regulator  can  handle  cur- 
rents up  to  5  Amps  alone  (on 
an  adequate  heat  sink)  and  is 
the  type  of  regulator  almost 
universally  used  in  hobby 
microcomputers. 

The  first  really  popular 
three- terminal  regulator  IC 
was  the  National  LM309,  a 
+5-volt  fixed  regulator  in  a 
TO*3  (large  diamond)  pack- 
age. The  LIVI309  is  also  avail- 
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able  in  the  TaS  "metal  can" 
package,  when  smaller  cur* 
rent  capability  is  needed.  The 
5  V,  1  Amp  rating  of  the 
LM309  made  it  instantly  ac- 
cepted for  use  in  TTL  sys- 
tems. Since  microcomputers 
often  need  as  much  as  20 
Amps  of  the  regulated  +5 
volts,  the  general  practice  was 
to  "put  an  LM309  on  every 
board"  and  use  a  sort  of 
distributed  regulation  system, 
A  block  diagram  of  such  a 
scheme  is  shown  in  Fig.  9. 
Note  that  unregulated  dc  is 
distributed  on  the  bus  of  the 
microcomputer,  and  regula- 
tion for  each  board  is  accom- 
plished by  a  regulator  IC  on 
thai  board.  This  method  has  a 
number  of  advantages  over 
using  one  big  brute  of  a  regu- 
lator and  then  fanning  out 
regulated  +5  volts  over  the 
microcomputer  bus.  The  first 
and  most  obvious  advantage 
is  that  the  heat  dissipated  in 
the  regulators  is  spread  out 
over  the  length  of  the  bus, 
which     helps     prevent     hot 
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Fig,  4.  Regulation  cun/e  of  supply  in  Flg^  2. 
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These  traisformers  are  designed  for  use  wiih  silicon  diode  rectifiers,  to  supply  the  dc  voltages  for  transistors 
in  Their  various  applications.  They  are  intended  for  use  with  fuM-wave  bridge  or  bridge  rectifiers,  but  may  be 
used  with  voltage^loubler  circuits  atone-half  of  the  rated  current* 

CsiftSon:  Never  apply  the  full  line  voltage  (1 15  volts)  between  the  Black /Red  and  Black  leads  of  the  primary. 
One  of  the^  leads  is  used  as  a  primary  common  lead  in  all  applications,  The  lowest  output  voltage  is  obtained 
when  the  available  line  voltage  is  applied  to  the  Black/Red  and  Black  White  primary  leads. 
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Secondary  ac  voltages  obtainable 

40  V  c-t,   38  V  c-t,   34  V  c*t,   32  V  c  t,  30  V  c-t, 

28Vc-t,   20  VM,    19  Vet,   17Vc*t,  16  V  c-t. 
15Vc<    14  Vet 

30  V  28.5  V       25.5  V       24  V  S.5V 

10  V  9,5  V         8*5  V         8V  7,5  V 


21  V 
7  V 


primary 

115  volts  ac 

SO  cps 

Secor 

idary 

Load 

Load 

Leads 

Green 

Leads        Gr««n 

Lieds 

Yftilow 

Leads        Blue 

Red 

Blue 

Red 

Red 

Black/Yellow 

Black 

40  V  c-l 

Yellow 

30  V 

20  V  c-t 

Blue 

10V 

Black/Yellow 

Black/R0d 

38  V  c-t 

Yellow 

28,5  V 

19  V  c-t 

Blue 

9.5  V 

Black /Green 

Black 

34  V  c-t 

Yellow 

25.5  V 

17  V  c  t 

Blue 

8.5  V 

Black/Green 

Black/Red 

32  V  c-t 

Yellow 

24  V 

16  Vc-t 

Blue 

8  V 

Black/White 

Black 

30  V  c-t 

Yellow 

22.5  V 

15  V  c-t 

Blue 

7.5  V 

Black/White 

Black/Red 

28  V  c-t 

Yellow 

21  V 

!4  V  c^t 

Blue 

7  V 

Fig^  5.  Triad  F92A  transformer  (I  Amp  rated)  showing  how  primary  and  secondary  taps  can  increase  flexibHity. 
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spots.  The  second  advantage 
\s  that  the  inductance  and 
resistance  of  the  bus  itself  is 
ahead  of  the  regulator,  so 
changes  in  current  in  this 
impedance  leg  (from  the  vari- 
ous sections  of  the  micro- 
computer) do  not  result  in 
voltages  that  cause  card-to- 
card  communication  of  logic 
ff 


pulses  over  unauthorized 
paths.  Another  advantage  of 
distributed  reguiation  is  that 
of  ease  of  troubleshooting. 
When  one  card  develops  a 
short,  only  that  card's  regula- 
tor goes  into  current  limiting 
(at  1  Amp),  and  the  card  can 
quickly  be  isolatedi  removed, 
and  repaired. 


Some  notes  and  pre- 
cautions should  be  added  on 
the  LM309  and  its  use.  The 
LIV1309  is  required  to  have  at 
least  0.22  ^F  across  its  input 
and  comnion  pins.  This  re- 
quirement can  be  filled  by 
the  rectifier-filter  capacitor  if 
it  is  within  about  2  inches  of 
the  input  pin  of  the  LM309.  I 
also  add  the  0.22  jiiF  ca- 
pacitor across  the  output  of 
the  IC  The  output  capacitor 
doesn't  affect  stabilitVp  but  it 
lowers  the  high-frequency 
output  impedance  of  the 
regulators*  These  two  added 
capacitors  will  stabilize  and 
improve  the  regulation  of  not 
only  the  LM309|  but  also 
almost  all  the  other  3-termi- 
nal  regulators  to  be  covered 
In  the  next  few  paragraphs. 

To  date,  the  LM309  is 
second-sourced  by  seven 
other  IC  manufacturers  — 
Fairchild,  Motorola,  NPC, 
Raytheon  J  Signet  ics,  Silicon 
General,  and  Texas  Instru- 
ments. 

More  recently,  Nationa! 
has  introduced  the  LM323,  a 
sort  of  super  LM309.  It,  too, 
is  a  5-volt  reguiatOTi  but  has 
3-Amp  output  capability. 

Since  National  introduced 
the  LM309,  a  number  of 
companies  have  expanded  the 
f  i  xed'voltage     three-terminal 


regulator  IC  business  con- 
siderably. Fairchild  intro- 
duced the  iuA7800  series  in 
both  the  TO-3  package  and 
also  in  the  economical  TO- 
220  plastic  power  package. 
The  /iA7800  was  available  in 
a  variety  of  output  voltage 
from  +5  volts  to  +24  volts. 
The  last  two  digits  of  the 
^A7800  number  indicate  the 
output  voltage;  for  instance^  a 
iuA7812  is  a  +12-volt 
regulator. 

After  the  introduction  of 
the  LM309  and  the  ^A7800 
series  by  National  and  Fair- 
child,  most  of  the  other  linear 
IC  manufacturers  in  the  U.S. 
got  into  the  act  Now  experi- 
menters can  buy  one  of  the 
"7800**  series  from  a  variety 
of  IC  producers,  and  the 
mail-order  houses  have  them 
at  what  appear  to  be  shock- 
ingly low  prices.  Often  the 
surplus  or  hobby-grade  regu- 
lators wilt  be  out-of-spec 
units  having  voltagenDUtput  or 
current-limit  specs  not  within 
the  published  requirements* 
Tve  even  seen  a  few  such 
bargains  that  apparently  regu- 
latedj  but  had  high-frequency 
oscillations  in  their  output 
You  certainly  can  get  a  bar- 
gain in  surplus  3-terminat 
regulator  ICs,  but  it*s  wise  to 
check    your    purchase    care- 
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Fig.    7.   Carves  (c)  and  (e)  are  continued  only  to  600  mA 
because  of  choke  rating. 


fully. 

The  3 -terminal  regulator 
IC  business  has  expanded  in 
several  directions  since  the 
juA7800  series  introduction. 
Both  larger  and  smaller  cur- 
rent versions  have  been  Intro* 
duced,  and  a  whole  series  of 
negative  3-terminal  regulators 
has  been  made  available.  The 
most  common  negative  ver- 
sion is  the  ^7900"  series, 
although  the  National  LIV1320 
series  is  also  popular  Na- 
tional has  the  LIVI340  for  its 
positive  3-terminal  regulator 
and  LM320  for  its  negative 
units.  The  two  digits  follow- 
ing the  dash  in  the  National 
part  number  identify  the 
regulated  output  voltage. 

So  that  you  can  order  the 
proper  3-terminal  regulator 
IC  from  among  al!  the  various 
types  available,  I  have  com- 
piled some  tables.  In  these 
tables^  I  have  included  only 
the  commercial  grades  of 
regulators;  military  and  high- 
reliability  parts  are  not  usu- 
ally used  by  the  hobby  mar- 


ket because  of  their  cost-  In 
Table  1  are  presented  the 
7800  and  3400  series  of 
3-terminal  regulators,  repre- 
senting the  base  line  or  stan- 
dard family.  Table  2  gives  the 
78M00  medium-current  fami- 
lies, having  less  current  capa- 
bility than  those  in  Tabie  1. 
Then  Table  3  goes  still  fur- 
ther down  in  current  rating  to 
the  78 LOO  group.  Fairchild 
has  recently  introduced  a 
family  of  higher  current 
3-terminal  regulators^  which 
is  shown  in  Table  4.  These 
ICs  have  greater  current  capa- 
bility than  the  7800  series. 

A  new  and  rather  innova- 
tive addition  to  the  3-termI- 
nal  positive-regulator  IC  series 
is  the  Signetics  mA78HV00 
series.  These  are  essentially 
the  same  as  the  Signetics 
jL£A7800  series  {Table  1),  ex- 
cept that  they  will  take  volt- 
ages at  the  input  up  to  60 
volts,  as  compared  to  the 
standard  of  35  to  40  volt^. 
This  option  protects  the  regu- 
lator   IC    against    transients 
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Fig.  5.  (a)  Resistor-zener  regulator,  (b)  Emitter-follower 
regulator,  (c)  Regulator  with  one-transistor  gain  stage,  (d) 
Regulator  using  differential  amplifier  or  op  amp.  (e)  Regulator 
using  one  of  the  first-generation  IC  regulator s^  such  as  the 
Fairchild  pA  723,  National  LM300,  or  Motorola  MCI 460, 
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that  could  otherwise  ruin  it, 
Signetics  has  also  released 
another  innovation  in  their 
iuA7800  and  ;iA78HV0O 
series  -  the  +13.8-volt  regu- 
lator. This  is  intended  to  be 
used  tQ  provide +13.8  volts  in 
simple  regulated  supplies  for 
operating  equipment  that  was 
designed  to  be  used  in  auto- 
mobiles. These  regulators  are 
designated   the  jLtA7814  and 


AiA78HV14  by  Signetics. 

The  negative  3-terminal 
regulators  are  shown  in  Ta- 
bles 5,  6j  and  7.  Like  their 
positive  retativeSi  negative 
3-terminal  fixed-voltage  regu- 
lator ICs  come  in  several  cur- 
rent  ratings.  The 
LM345/LM345.2,  available 
only  in  -5-volt  and  -5.2-volt 
outputSj  is  made  by  National. 
The     LM345/LM345.2    is    a 


3- Amp  unit  and  will  probably 
be  second-sourced  by  other 
manufacturers  soon. 

Before  leaving  the  subject 
of  3 -terminal  regulators,  a 
word  of  caution  is  appropri- 
ate- The  positive  ones  all  have 
the  case  or  metal  tab  connect- 
ed to  the  common  lead.  This 
means  that  a  good  thermal 
and  electrical  connection  to 
the  chassis  or   mainframe  is 


easy  and  allowable.  Don't  try 
to  ground  the  cMfe  of  the 
negative  3-terminal  regula- 
tors, however,  because  that  is 
generally  the  input  lead.  If 
your  IC  regulators  are  all 
card-mounted  with  floating 
heat  dissipaterSj  this  consider- 
ation is  unimportant  {except 
that  you  should  remember 
that  the  floating  heat  dissi- 
pater     is    not    a    convenient 


Manufacturer 

FairchUd 
Lambda 
Motorola 
lUlotorofa 

HEP 
National 
National 
PI  essay 
Signetics 
Signetics 
Silicon 

G«nefa1 
Taxa^ 

Instrumants 


2.6  V 


5  V 


SG7805 


6V 


8  V 


10  V 


12  V 


15V 


1BV 


20  V 


24  V 


28  V 


UA7&05 

uA7806 

UA7S0S 

uA7812 

UA731 5 

UA7318 

-, ' 

yA7824 

■,  - 

LAS 1505 

LASI506 

LAS 1508 

LAS1510 

LAS1512 

LAS1515 

LAS1B18 

LAS1520 

LAS  1524 

LAS1S28 

IV1C7805 

MC7806 

IV1C7808 

MC7812 

MC7St5 

MC78I8 

■*>     -r 

MC7824 

-■  — 

C61 10P 

C6111P 

C6M2P 

.  _ 

C6113P 

C6114P 

C6115P 

„ 

C6116P 

,. 

LM340^5 

LM340.6 

LM3408 

LM340-10 

LM340^12 

LM340-15 

LM340-18 

LM3  40-24 

LM7805 

LIV17S06 

LM7808 

LM7810 

LM7812 

LM7815 

LIV1781S 

-  - 

LIVl7e24 

-  - 

SL7805 

SL7806 

^      -H 

SL7S12 

SL781& 

SL7818 

SL7824 

yA780& 

UA7S06 

UA7808 

-       - 

UA7812 

UA7815 

uA78r8 

_.^ 

yA7824 

-,  -■ 

LM340-5 

LM340-6 

LM340^ 



LM340.12 

LIV1340-15 

LM340-18 

-  - 

LM34024 

_  ^  ^ 

SG7806 


SG7808 


SG78t2 


S6781 5 


S67818 


SG7S24 


tiA7805  UA7S06  uA780S  ijA78lO  uA7S12  uA7815  uA781S  --  WA7824 

Table  h  Three-terminal  fixed-voltage  regulators.  Maximum  current  output  =  1  to  hS  Amps. 


Manufacturer              2, 

.6V               5V 

6V 

3V 

10  V 

12  V 

15  V 

18  V 

20  V 

24  V 

Fairchild 

uA78!Vt05 

tiA78M05 

UA78IVI08 

-r     _ 

UA7SM12 

UA78M15 

UA78M18 

UA78IV120 

UA78M24 

Motoroia 

MC78M05 

MC78M06 

MC78M08 

-      - 

IV1G7SM12 

MC78M15 

(VIC78M18 

yC7SM20 

MC78M24 

Motorola 

MC7705 

MC7706 

MC7708 

-      - 

IV1C7712 

(V1C7715 

MC771B 

MC7720 

MC7724 

National 

LM341-5 

LM341-6 

LIV)34V8 

LM341-12 

LM341  15 

LIV134M8 

L(V1341-24 

Ptfessey 

SL7SM05 

SL78M06 

SL73Mt}a 

-     - 

SL78M12 

SL78MT5 

-  - 

SL7SM20 

-  - 

Signetics 
Texas 
instruments 

yA78M05 

UA78M06 

uAizum 

-- 

UA78M12 

UA78M15 

,._ 

UA78M20 

UA78M24 

UA78IV105 

UA7BM06 

UA78M08 

V       ■ 

UA78M12 

UA78M15 

_, 

UA78M20 

UA78IV124 

28  V 


Toble  2-  Three-terminal  fixed-voltage  regulators.  Maximum  current-  0*5  to  0-  75  Amps. 


Manufacturer 

Fairchild 
Motorola 
National 

National 

National 
Nationai 

Pl^sey 

Signetics 
Texas 
Instruments 


2.6  V 

UA78L26 
MC78L02 


UA78L02 


5  V 

UA7BLQ5 
IVIC7BL05 
LM78L05 

L1V)340LA 

-5 

LM342-5 
LM3910 

-5 
SL78L05 
UA78L05 


6  V 


LM7SL06 

LfVl340LA 

■6 
LM342.6 
LIV13910 

-6 
SL7BL06 


a  V 

UA78L0B 
MC73L08 
LM7eL08 

LIVI340LA 

■8 
LM342-3 
LIV13910 

SL7SL08 
UA78L03 


10V 


LM78L10 

LM340  LA 

-10 
LM342-10 
L(VI391 0 

■10 


12V 

uA7aLl2 
IV1C78L12 
LM78L12 

LM340LA 

12 
LJVt342-l2 
LM3910 

'12 
SL78L12 
UA78L12 


15V 

UA78L15 
MC73L15 
LM78L15 

LM340LA 

-15 
LM342-1& 
LM3910 

'15 
SL7SL1S 
UA78L15 


18  V 

UA7SL1S 
MC78L18 
LM78L18 

LM340LA 

-18 
LM342-1B 
LM391D 

IS 
SL73L1S 


20  V 


SL7SL20 


UA7SL02        UA78L05  --  uA7aL0a  --  uA78L1 2        uA7SL16 

Table  3,  Three-terminal  fixed-voltage  regulators.  Maximum  current  -  100  to  200  mA. 


24  V 

UA78L24 
MC78L24 
LM78L24 

LM340LA 

-24 

LM342'24 
LM3910 

-24 
SL7SL20 


28  V 


Manufacturer 
Fairchild 


M 


80 


2.6  V 


5  V 
UA73H05 


6V 


8  V 


lOV 


12  V 
UA78H12 


15V 
u  A7SH 1 5 


18  V 


20  V 


Table  4,  Three-terminal  fixed-voltage  regulators.  Imax  -  5  Amps. 


24  V 


28  V 


IN  *uNRee.  *■ 


COM".*- 


TftMTALUM 


VOUTJ 


"COM. 


Fig.  J 2(a).  Vout  =  5[{R7  +  R2)lR2j. 


IH    -UNREG   ■>- 


IN 


COM.  s- 


79Me 


2^F 
TANTALUM 


{:oM 


/77 


«OUT    -REG 

[VOUTJ 


TANTALUM 


*COM. 


Fig.  12(b).  Vout  ^  -2^ 23  [(R 1  ^  R2)IR2], 


place  to  clip  on  the  ground 
lead  of  an  oscilloscope  when 
troubleshooting). 

The  four- terminal  regula- 
tors are  power  ICs  of  a  later 
design  than  the  fixed  output 
3-terminal  regulators.  There 
are  no  families  of  these  ICSj 
since  one  size  fits  all.  Of 
course^  ainnost  any  of  the 
positive  3-terminal  fixed-volt- 
age IC  regulators  can  be 
adapted  to  variable  output,  as 
shown  in  Fig,  10.  However, 
National  Semiconductor 
makes  one  especially  designed 
for  such  use  —  the  LM317, 
The  LIVI317  is  available  in 
TO-3,  TO* 5,  TO'202,  and  TO 
220  packages;  the  last  two  are 
the  plastic  power  packages. 
The  current  rating  is  in  excess 
of  T5  Amps.  In  Fig.  11,  the 
LfVt317  is  shown  in  use  with 
the  two  external  resistors 
used  to  make  it  variable.  The 
LM317  is  second-sourced  by 
Motorola   and   Texas   instru- 


ments, 

Fairchild  has  chosen  the 
4-termlnal  approach  in  vari- 
able-output voltage  power  IC 
regulators.  In  positive  four- 
terminal  regulators,  there  are 
the  78MG,  78G,  and  78 HG 
types.  These  are^  respectively, 
500  mA,  1  Amp,  and  5  Amps 
current  rating.  The  negative 
four-terminal  regulators  are 
the  78MG  and  79G  in  500 
mA  and  1  Amp  current  rat- 
ings. In  Fig.  12(a)  are  shown 
the  78IVIG,  78G,  and  78HG, 
and  in  Fig.  12(b)  are  shown 
the  79 MG  and  79G  in  regula- 
tor circuits. 

Lambda  has  also  intro- 
duced positive  and  negative 
four- terminal  IC  regulators. 
These  regulators,  the  LAS- 
15-U  and  LAS-18-U,  respec- 
tively^ are  rated  at  1-5  Amps. 
Another  positive  Lambda 
four-terminal  regulator  rated 
at  3  Amps  is  the  LAS-14-U. 


It  is  a  matter  of  fact  that 
many  of  today*s  computer 
freaks  are  members  of  the 
younger  generation,  who  have 
to  do  a  great  deal  of  making- 
do  to  stretch  their  computer 
budgets.  One  of  the  things 
you  can  do  to  effect  econ- 
omy in  the  microcomputer  is 
to  build  your  own  power 
supply.  Rather  than  buying  a 
large  special  transformer  to 
do  the  job^  it  is  possible  to 
use  combinations  of  old  fila- 
ment transformers  to  accom- 
plish the  same  end.  Since 
tubes  (especially  the  older 
transmitting  types)  have  2.5j. 
5,  6.3,  7.5,  and  even  10  V 
filaments^  there  is  a  large  vari- 
ety of  such  transformers 
available  from  most  ham  auc- 
tions and  flea  markets.  Recti- 
fiers capable  of  18  Amps  (sili- 
con) are  very  cheap  because 
of  their  use  in  automotive 
alternators.  So  you  ought  to 
be  able  to  construct  a  supply 


for  a  fairly  good-size  micro- 
computer for  not  too  much 
money.  As  an  example  of 
such  a  supply,  my  own  ver- 
sion of  an  Altair-type  supply 
is  presented  in  Fjg.  13,  This 
supply  is  by  no  means  copied 
from  the  Altair,  but  produces 
similar  output  voltages  and 
currentSj  since  my  own  micro 
uses  the  Altair  bus  system 
and  is  similar  to  the  Altair  in 
several  other  respects. 

Because  even  relatively 
modest  microcomputers  use 
copious  quantities  of  power 
and^  in  the  process,  waste 
about  as  much  power  as  they 
use  (in  heat),  much  attention 
has  recently  been  given  to 
making  more  efficient  power 
supplies.  One  way  to  do  this 
is  to  rectify  and  filter  the 
120-volt  ac  line  and  then  use 
a  switching  regulator.  By 
switching  at  a  frequency  of 
about  20  kHz,  a  small  ferrite 
transformer  may  be  used  (for 


Manufacturer 

2V 

-5  V 

■5  2  V 

-6  V 

-sv 

12  V 

*15V 

.18V 

-24  V 

Fairdifid 

UA7902 

uA7905 

k-  _ 

UA7906 

UA790S 

UA7912 

UA7915 

UA7918 

UA7924 

Lambda 

LAS1802 

LAS  1805 

LAS1S052 

LAS 1806 

LAS1S0S 

LAS1812 

LAS1815 

LAS181S 

LA$1824 

Motorola 

MC7902 

MC7905 

MC7905.2 

MC7906 

MC790S 

MC7912 

MC791  5 

MC7918 

MC7924 

Motorola 

(HEP) 

C6117P 

C61 18P 

C6119P 

C6120P 

C612TP 

C6122P 

C6123P 

061 24P 

061 26P 

NattonaJ 

LIVI7905 

LM7905,2 

LM7906 

LM7908 

LIVI7912 

LM79T5 

LIV17918 

LIV17924 

National 

LIV1320-5 

LM320-S.2 

LM320-6 

LM320-8 

LM320O2 

LM320-15 

LM320-18 

LM320-24 

Silicon 

General 
Texai 
Instruments 

■mf'wk 

SG320-5 

SG3205.2 

— 

SG320^12 

SG32ai5 

•^        'W 

^  ^ 

yA7905 

._     m. 

UA7906 

UA7908 

UA7912 

UA79T5 

UA7918 

UA7924 

Table  5,  Three-terminal  fixed-yoitage  regulators.  Maximum  current  -  1  to  7.5  Amps  (negative). 


Manufactur^- 

Fairchild 
Mational 

Silicon 
General 

Texas 
Instruments 


■3  V 


'5  V 


■5,2  V 


6  V 


-8  V 


12V 


-15  V 


-18  V 


■24  V 


UA79M05  —  UA79M06       uA79lVl08       ijA79M12       uA79Mt5  --  uA79M24 

LM320M05    LM320IV105    LM320JVI06    LM320M08    LM320M12    LM320M15    LIV1320M18    LM320IVI24 


SG320'05T     SG320-05 
.2T 


SG320-12T     SG320'^15T 


UA79M05  *.  uA79Mq6       uA79M03       uA79lVll2       uA79Ml5  —  uA79M24 

Table  6.  Negative  tliree- terminal  fixed-voltage  regulators.  Maximum  current  =  200  to  500  mA. 


Manufacturer 
Motorola 


-2.6  V 
MC79L03 


^  V 

MC79L05 


-5.2  V 


■6V 


S  V 


-12  V  -15  V 

MC79L12       MC79L15 


-1*V 

MC79L1S 


-24  V 

MC79L24 


Table  7.  Negative  three-terminal  flxed-voltage  regulators.  Maximum  current  ~  100  mA. 
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WOTDROLA   HEP 
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-*  COW, 


STAWCOR 
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fiOe42 
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-»COM 


4.TK 
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F/ff.    73.  Power  supply  built  from  available  transformers  for 
powering  a  microcomputer  simiiar  to  the  MITS  Attain 


line  isolation) J  and  the  mag- 
netostriction noise  is  not 
annoying,  because  it's  higher 
than  human  ears  can  hear. 
Not  only  does  such  a  regula- 
tor reduce  the  transformer 
size  by  using  a  20  kHz  switch- 
ing rate,  but  its  main  feature 
is  that  the  regulation  is  ac- 
complished in  a  nearly  loss- 
less fashion.  This  is  done  by 
pulse-width  modulation  and 
then  integration  of  the  pulses. 
Consider  that  the  regulator 
puts  out  a  20  kHz  square 
wave  (before  integration) 
when  providing  a  normal 
load.  An  increase  in  loading 
of    the    supply    would    then 

increase  the  width  of  the 
positive  pulse,  and  a  decrease 
in  loading  would  cause  a  de- 
crease in  the  pulse  width, 
because  the  feedback  cir- 
cuitry forces  these  condi- 
tions. Since  we  use  transistors 
in  either  "off"  or  -*on'^ 
(saturated)  conditions,  there 
is  essentially  no  dissipation^ 
as  in  the  case  of  a  series-pass 
transistor  in  a  conventional 
regulator. 

Why  are  not  all  regulators 
built     with     switching  mode 


regulators?  They  are  not  be- 
cause switching  regulators  are 
complex  and  use  semi- 
conductors that  are  nearer 
the  state  of  the  art  than  do 
ordinary  regulators.  The 
switching  transistors  must  be 
high-vottage  switching  types, 
20  kHz  rectifiers  must  be 
fast-recovery  types,  special 
transformers  and  chokes  must 
be  used,  transient  protective 
devices  must  be  used  through- 
out the  circuitry,  and  ex- 
treme care  must  be  used  to 
make  sure  no  20  kHz  {or  its 
harmonics)  leaks  out  of  the 
supply  into  other  sensitive 
circuitry.  There  are  a  number 
of  power  supply  producers 
who  have  solved  the  problems 
associated  with  switching- 
regulated  supplies,  and  sell 
such  compact  efficient  sup- 
plies with  rather  good  results 
in  terms  of  reliability. 

Recently,  a  number  of  IC 
manufacturers  have  produced 
ICs  especially  made  for  use  in 
the  control  section  of  switch- 
ing regulators.  These  ICs  do 
alleviate  some  of  the  com- 
plexity, as  illustrated  in  refer- 
ences   1     and    2.    The    main 
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CI 


DCi'AC 
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WITH    ISOLATION 

DiSStPATIVE 

Fig.    14.  A  ^QmrnerctaHy-availabfe  switching-regulated  supply 
(RO  Associates). 


bugaboos  (those  in  the 
power-handling  components) 
remain,  but  the  attractive  fea- 
tures of  switching-regulated 
supplies  are  so  strong  that  a 
continuing  engineering  assault 
will  probably  ultimately 
make  them  simple  enough  so 
that  home  construction  be- 
comes feasible.  This  simplifi- 
cation will  most  likely  come 
from  the  IC  technologists,  as 
it  has  in  the  past 

As  an  example  of  a  com- 
mercially-available switching- 
regulated  supply^  the  RO 
model  210  is  shown  in  Fig. 
14^  This  supply  packs  55 
Watts  into  45  cubic  inches 
and  is  capable  of  3.5  to  5.5 
volts  output  at  up  to  10 
Amps.  The  cost  is  $245.00  in 
single  units,  which  puts  it 
above  conventional  regulated 
supplies.  However,  if  you  are 
trying  to  squeeze  ever  more 
memory  and  other  cards  into 
your  micro,  and  there's  no 
more  room  or  current  avail- 
able, the  RO  unit  might  be  a 
welcome  solution,  RO  makes 
similar  switching-regulated 
supplies  from  5  Amps  up  to 
50  Amps  (covering  the 
+5- volt  range),  and  it  also 
supplies  other  voltages  and 
multiple  voltages.*  There  are 
certainly  a  number  of  other 
manufacturers  of  switching- 
regulated  supplies^  but  I've 
picked  one  for  an  example 
that  1  know  (from  actual  pro- 
duct use)  to  be  worthy  of 
mention. 

As     ever     newer     micro- 

*R0  Associates,  3705  Haven 
Ave.,  Menio  Park  CA  94025, 
(415)-322  5321. 


processors  are  introduced, 
you  can  expect  power  supply 
requirements  to  change.  In- 
tersil and  RCA,  for  example^ 
have  introduced  CMOS  (iP 
families,  with  the  capability 
of  operating  a  complete 
microcomputer  {at  least  for 
instructional  purposes)  on  a 
few  D  cells.  Also,  Motorola 
has  introduced  a  fiP  that  is 
very  fast  and  uses  ECL,  This 
sort  of  innovation  will  change 
the  future  power  require- 
ments of  even  the  hobby 
microcomputer  field.  How- 
ever^  for  the  present,  hobby 
microcomputers  will  {for  eco- 
nomic reasons)  probably 
muddie  along  using  the  power 
requirements  we're  used  to  — 
±12  volts  and  lots  of  Amps  at 
+5  volts. 

For  reference  materials  on 
the  general  subject  of  power 
supplies,  i  would  suggest 
references  3,  4^  5,  and  6.  ■ 


References 

1.  Wurzburg,  H*,  "Switch-mode 
Power  Supply,"  Motorola  Engi- 
nes ring  Bulletin,  EB66,  Sept,, 
1976. 

2-  Mammano,  R.,  "Simplifying 
Converter  Design  with  a  New 
Integrated  Regulating  Pulse  Width 
Modulator/'  Si  i  icon  General 
Application  fS/ote,  June,  1976. 

3.  Unitrode,  "The  Importance  of 
Rectifier  Characteristics  In 
Switching  Power  Supply  Design/* 
Publication  U-73,  Unitrode  Cor- 
poration. 

4.  Term  an,  p.,  Bacffo  En  gin  Ber- 
ing, Chapter  11,  pp.  544-576, 
McGrgw-Hill  Book  Co.,  Third 
Edition,  1947, 

5.  National  Semiconductor,  Volt- 
age Regulator  Handbook,  May, 
1975. 

6.  Motorola,  Voltage  Regulator 
Handbook,  Ocxobev,  1976. 


^ 


82 


P.O.  Box  9641  San  Jose  C  A  95157 

(408)  374-5984 


UART 
&BAUD 
RATE 
GENERATOR 

Part  no,  101 

•  Converts  serial  to  parallel  iind 

paraUel  to  serial 

•  Low  cost  on  board  baud  rale 
generator 

•  Baud  ra teg:  110,  150, 
BOO,  600,  1200,  and  2400 

•  Low  power  drain  +5  volts  and 
-12  volts  required 

•  TTL  compatible 

•  All  characters  contain  a  start 
bit,  5  to  8  data  bits,  1  or  2  stop 
bite,  and  either  odd  or  even 
parity. 

•  AU  connections  go  lo  a  44  pin 
gold  plated  edge  connector 

•  Board  only  $12.00;  with  parts 
$35.00 


8K 

STATIC 
RAM 


Part  no.  300 

•  8K  Altair  bus  memory 

•  Uses  2102  Static  memory  chips 

•  Memory  protect 

•  Gold  contacts 

•  Wait  states 

•  On  board  regnSator 

•  S-lOO  bus  compalibie 

•  Vector  input  option 

•  TRl  state  buffered 

•  Board  only  $22.50;  Hilh  part^ 
$160.00 


RS- 232 /TTL 
INTERFACE 


Part  no.  232 

•  Converts  TTL  to  RS-232,  and 
converts  RS  232  to  TTL 

•  Two  separate  circuits 

•  Requires  -12  and  +12  volts 

•  All  connections  go  to  a  10  pin 
gold  plated  edge  connector 

•  Board  only  $4.50;  with  parts 
$7.00 
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J^H^B 

i¥^'~f^ 

r7¥T'TiT« 

■~ 

^^^^"HSifAc 

fi 
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DC 

POWER 
SUPPLY 

Part  no.  60H5 

•  Board  supplies  a  related  +5 
volts  at  3  amps.,  +12,-12,  and  -5 
volts  at  I  amp. 

•  Circuit  has  filters^  rectifiers, 
and  regulators. 

•  Power  required  is  8  volts  AC  at 
3  amps.,  and  24  volts  AC  C.T,  at 
1,5  amps. 

•  Board  onlv  112.50 


TIDMA 


Part  no,  112 

•  Tape  Interface  Direct  Memory 
Access 

•  Record  and  play  programs  with- 
out  bootstrap  Eoader  (no  prom) 
ha^  FSK  encoder /decoder  for 
direct  connections  to  low  cost 
recorder  at  625  band  rate,  and 
direct  comiections  for  inputs  and 
outputs  to  a  digital  recorder  at 
any  baud  rate. 

•  S-lOO  bus  compatible 

•  Board  only  $35.00-, 
with  parts  $110.00 


Part  no,  1 1 1 

TAPE 
INTERFACE 

•  Play  and  record  Kansas  City 
Standard  tapes 

•  Converls  a  low  cost  tape 
recorder  to  a  digital  recorder 

•  Worlis  up  to  1200  baud 

•  Digital  in  and  out  are  TTL-serial 

•  Output  of  board  connects  to 
mic.  in  of  recorder 

•  Earphone  of  recorder  connects 
to  input  on  board 

•  Requires  +5  volts,  low  power 
drain 

•  Board  $7.60?  wilh  parts  $27.50 

•  [No  coiLs 


Pari 
no.  107 

RF 
MODULATOR 

•  Converts  video  to  AIM  modu- 
lated Rf\  Oiaimelsi  2  or  3 

•  Power  required  is  1  2  volts  AC 
C.T„  or  +5  voHs  DC 

•  Board  $7,60;  with  parts  Si 3.50 

Apple  II 
Serial  I-O 
Interface 

Part  No-  2 

•  Baud  rales  up  to  30,000 
«  Pities  [tito  Apple  Peripheral 
connector 

•  Low -current  drain 

•  RS-232  Input  arid  Output 

SOFTWARE 
■  Input  and  Output  routine  from 
monitor  or  BASIC  to  teletype  or 
c]ither  serial  printer, 

•  Br<}^am  for  lising  an  Apple  11 
Uw  a  videi}  or  ati  infeliigenl  ter- 
minal. Board  only  -  $15.00; 
with  parts  —  S42.00;  assembled 
and  tested  -  162,00, 


J^ 


TELEVISION 
TYPEWRITER 


Part  no.  106 

•  Stand  alone  TVT 

•  32  char /line,  16  lines,  mod  if  i- 
cationis  for  64  char /line  included 

•  Parallel  ASCII  (TTL)  input 

•  Video  output 

•  IK  on  board  memory 

•  Output  for  computer  con- 
trolled curser 

•  Auto  scroll 

•  IHon-distructive  curser 

•  Curser  inputs:  op^down^leO. 
riglit,  horne^  EOL,  EOS 

•  Scroll  up,  down 

•  Requires  +5  volts  at  1 .5  amps, 
and  -12  volts  at  30  mA 

•  Board  oidy  $39.00;  with  par  Is 
S145.00 


MODEM 


Part  no.  109 

•  Type  103 

•  Full  or  balf  duplex 

•  Works  up  to  300  baud 

•  Originate   or    Answer 

•  No  coils,  only  low  cost  com- 
ponents 

•  TTL  input  and  output -serial 

•  Connect  8  ohm  speaker  antl 
crystal  mic.  directly  to  board 

•  Uses  XR  FSK  demodulator 

•  Refjuires  +5  volts 

•  Board  $7.60?  with  parts  §27,50 


To  Orders 


llia^H-  LtWTCH- 


Mention  part  number  and  description.  For  parts  kits  add  **A'^  to  part  number.  Shipping  paid  for  orders 
accompanied  by  check,  money  order,  or  Master  Charge^  BankAmericardf  or  VISA  number,  expiration 
date  and  signature.  Shipping  charges  added  to  C.OJl,  orders.  California  residents  add  6,5^  for  tax. 
Parts  kits  include  sockets  for  all  iCs,  components,  and  circuit  board.  Documentation  is  included  witli 
all  products.  Dealer  inquiries  invited.  24  Hour  Order  Line;  (408)  374-5984,  £21 


The  Exterminator 


for  buggy  KIMs 


program  suspend  execiftion 
when  the  contents  of  that 
location  meet  given  criteria 
(e.g.,  stop  when  the  contents 
equal  zero,  go  negative,  equal 
some  specific  value,  are  not 
equal  to  zero,  etc.).  This  fa- 
cility can  be  used  to  catch 
loop  counters  that  exceed 
legal  bounds  or  to  trap  a 
piece  of  code  In  one  subrou- 
tine that  is  erroneously  modi- 
fying an  instruction  or  data  in 
another  subroutine* 

The  third  facility  allows 
the  programnfier  to  single  step 
through  his  code  as  If  he  were 
using  the  KIM  standard 
singte-step  function. 


D^na  Lusher 
6613  Caswell  Ct 
Raleigh  NC  27612 


Lo  ca  t  i  n  g  program  mi  ng 
errors  is  never  easy,  and 
it  can  become  immensely  dif- 
ficult as  the  size  and  com- 
plexity of  the  program  in- 
crease. This  debugging  aid 
provides  three  facilities  to  as- 
sist in  finding  those  progranv 


ming  errors, 

The  first  facility  allows  the 
programmer  to  define  loca- 
tions in  his  program  where  he 
wishes  the  program  to  sus- 
pend execution  so  that  he 
may  examine  data  and  regis- 
ters to  insure  that  the  code  is 
executing  as  designed.  These 
locations,  where  program  exe- 
cution  is  suspended,  are 
called  breakpoints.  During 
execution,  when  the  program 


reaches  a  breakpoint  location, 
control  is  passed  to  the  KIM 
monitor,  and  the  programmer 
has  access  to  all  the  standard 
KIM  functions*  Execution 
may  be  resumed  at  the  point 
of  interruption  by  reestablish- 
ing the  program  counter  and 
pressing  the  GO  key* 

The  second  facility  allows 
the  programmer  to  continual- 
ly monitor  a  specific  main 
storage  location  and  have  the 


Hardware  Operation 

1024  bytes  of  KIM  appli- 
cation RAM  reside  at  ad- 
dresses 0-3 FF  (hex).  In  addi- 
tioHj  there  are  103  bytes  of 
application  RAM  at  addresses 
178017E6.  The  KIM  moni- 
tor resides  at  addresses 
ISOaiFFF  (see  Fig,  1),  The 
standard  KIM  single-step 
function  causes  control  to  be 
passed  to  the  KIM  monitor 
every  time  an  instruction  is 
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Fig.  1.  KIM  memory  map. 
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Fig,  2  Truth  table  for  debug  circuit 
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Fig.  3,  Voltage  level  for  debug  circuit  *tow/  voltage  =  true. 


KS  A^^iCit»ON   C<JWN£CTOI* 

^ ^^ 


SST 


CONNCCTOn 

pm  If 


ElC^AKSlON 
COMMECTdft 


100    vOlTAGE 
fi£»t£ftATES    AJU 
INTEflfJfUiPt 


»4 


IDK 

Its 
AC  PIN  H 


1^ 


12 


xy 


•sv 


^       PULL   UP 
'^H    PESISTDHS 


APPLICATION 

CON NEC TOW 
fll^   A 


NMF 


■*  EC   PIN  6 


10 


ty 


r*03 


QUAD    2-livmJT  HiHQ 
Off^EII  COLLECTOR 


T 


S5T 

EC  Pm  IT 


APPLlCATtOI^    CONNECTOfl 

PIN   » 


Fig,  4,  Circuit  for  debug  hardware. 
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Fig,  5.  Debug  program  flowchart 


fetched     outside    the    range 
1800^1  FFF     {the     monitor). 
This  allows  the  programmer 
to    single    step    through    his 
codej  and  it  aHows  the  moni- 
tor   to    execute    at    norma! 
speed    The  debug  hardware 
modifies  the  single-step  func- 
tion   so    that    any    code    at 
1 780-1  7E6  is  also  executed  at 
normal  speed,  as  if  it  were  an 
extension  of  the  monitor.  In 
these    103    bytes,    place  the 
debug    software.    To   accom- 
ptish  this  modified  single-step 
function,  combine  the  normal 
single-step  output  (SST  OUT, 
pin  17  on  the  expansion  con- 
nector) with  the  decode  cir- 
cuitry that  indicates  the  in- 
struction    is    being    fetched 
from  1 780-1 7E6  (K5,  pin  H 
on    the   application    connec- 
tor), and  suppress  the  inter- 
rupt. The  truth  table  for  the 
circuit  is  shown  in  Fig.  2,  and 
the    associated    voltage    level 
table  is  shown  in  Fig.  3,  Note, 
it  is  not  clear  from  the  KIM 
documentation  that  the  nor* 
ma!  single-step  output  voltage 
is  LOW  to  generate  an  inter* 
rupt  and  that  the  output  of 
K5  is  LOW  when  an  instruc- 
tion   is    being   fetched   from 
1 780-1 7E6.     The    circuit    is 
shown  in  Fig.  4.  it  uses  two 
gates  of  a  7403  quad  2-input 
NAND  gate  IC  The  two  resis- 
tors are  10k  Ohm,  1/4  Watt 
pull-up   resistors^  needed  be- 
cause  the  7403  is  an  open- 
collector  device. 

Software  Operation 

The  debug  software  (Pro- 


gram A)  receives  control  be- 
fore each  instruction  is  exe- 
cuted It  first  saves  the  status 
of  the  system,  registers,  pro- 
gram counter,  and  status 
register.  It  then  checks  to  see 
whether  the  user  is  in  single- 
step  mode*  If  he  is^  the  debug 
software  exits  to  the  KIM 
monitor.  Note  that  the  KIM 
single-step  switch  is  not  used. 
If  it  was,  then  the  system 
would  single  step  through  the 
debug  software,  which  we  do 
not  want 

Nextj  a  check  is  made  to 
see  whether  a  user-specified 
breakpoint  has  been  reached. 
If  so,  the  software  exits  to 
KIM  and  displays  the  break- 
point address.  If  the  program 
is  not  at  a  breakpoint,  a 
check  is  made  to  see  whether 
the  user  has  specified  a  value 
test  To  do  this,  the  user 
would  have  provided  an  ad- 
dress, the  type  of  compare  to 
be  performed,  and  a  test 
value  to  be  compared  against 
The  software  performs  the 
test,  and,  if  a  match  is  found, 
the  software  exits  to  KIM, 
displaying  the  address  speci- 
fied and  its  contents.  If  a 
match  is  not  found,  the  pro- 
gram exits  to  KIM  at  a  differ- 
ent point  to  restore  the  sys- 
tem's status  and  to  allow  the 
instruction  to  be  executed. 
See  the  flowchart  in  Fig.  5. 

Instructions 

Load  the  program  into  lo- 
cations 1780-'17E6.  Set  the 
interrupt    vector    (17FA=80 
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Program  A,  Debug  software. 


and   17FB=17}.   Connect  the 
output  of  the  circuit  (Fig,  4) 
to  NMI  (pin  6  on  the  expan- 
sion connector). 
A,  To  single  step. 

K  Set  the  single-step 
switch  location  1  7E6  to  any 
nonzero  value.  Start  the  exe- 
cution of  your  program.  Each 
time  you  press  GO^  you  will 
execute  one  instruction. 

2.  At  any  time,  you  can 
disable  the  single-step  func- 
tion by  setting  17E6  back  to 


zero. 

B.  To  set  a  breakpoint  (up  to 
five  breakpoints  may  be  ac- 
tive at  once). 

1.  Set  any  of  the  break- 
point locations  to  the  desired 
stopping  address.  Breakpoint 
locations  are:  1 7D&1 7DD, 
17DE-17DF,  17E0-17E1, 
17E2-17E3,  and  17E4-17E5. 
For  example,  to  stop  at  loc^ 
tion  0245,  set  1  7DC  =  02  and 
1  7DD  =  45,  and  to  also  stop 
at  location  0350,  set  17DE  = 

85  Ld 


T&st 

Breakpoints 

address 

Code 

Value 

#1             #2 

#3 

#4 

#5 

17D8^ 

17DA 

17DB 

17DC-D     17DEF 

17EO-1 

17E2-3 

17E4-5 

0147 

FO 

00 

0245          0350 

0250 

EX> 

A9 

0235 

FO 

FF 

0177 

90 

CO 

0035 

BO 

05 

F'tg,  6,  Sample  form  for  keeping  track  of  break  points. 


03  and  17DF=  50. 

2*  To    remove    a    break- 
point,   reset    the    breakpoint 
location  to  FFFF. 
C  7b  perform  a  value  test 

1  ,  Set  locations 
17D8-17D9  to  the  desired 
memory  address  (17D8  = 
high  part  of  the  address  and 
17D9  =  low  part  of  the  ad- 
dress), 

1  Set  17DA  for  the  type 
of  compare  desired  (17DA  " 
FO  for  an  equal  compare, 
17DA  ~  DO  for  a  not  equal 
compare,  17DA  =  BO  to  test 
for  the  memory  location  be- 
ing equal  to  or  less  than  the 
value  specified,  and  17DA  = 
90  to  test  for  the  memory 
location  being  greater  than 
the    value    specified).     Set 


17DA  =  00  if  you  do  not 

want  to  perform  any  test 

3.  Set  17DB  to  the  value 
to  be  compared  against 
Example:  To  stop  if  location 
0147  =  00,  set:  17D8  =  01, 
1709  =  47,  17DA  =  FO, 
17DB==00. 

Example:  To  stop  if  location 
0250  is  not  equal  to  A9,  set: 
17DS=12,  17D9  =  50,  17DA 
=  D0,  17DB  =  A9. 
Example:  To  stop  if  location 
0325  goes  negative  (equals 
-1),  set:  17D8  =  03,  17D9  = 
25,  17DA=  FO,  17DB=  FR 
Example:  To  stop  rf  location 
0177  becomes  greater  than 
CO,  set:  17D8  =  01,  17D9  = 
77,  17DA  =  90.  17DB=  CO. 
Example:  To  stop  if  0035  is 
less  than  or  equal  to  05,  set: 


17D8=00,  17D9=35,  17DA 
^B0J7DB  =  05. 
Note:    To    disable    the    test 
functron,  set  17DA  =  00. 

Notes 

Make  sure  you  set  the  in- 
terrupt vector  (17FA  =  80, 
17FB  =  17).  If  you  have  a 
BREAK  instruction  in  your 
code  (opcode  =  00),  it  will 
not  exit  to  KIM  as  usual.  To 
make  it  work  properly,  set  a 
brealqsoint  at  the  location  of 
the  BREAK  instruction.  The 
STOP  key  will  not  exit  to 
KIM  either.  If  you  lose  con- 
trol of  your  program^  hit  RE- 
SET. If  you  want  to  perform 
a  value  test  on  any  of  the 
registers  (accumulator,  index, 
status),  set  the  value  test  to 


work  on  the  zero  page  loca- 
tions where  these  registers  are 
stored  when  an  interrupt  oc- 
curs (sutus  register  =  Fl, 
stack  pointer  =  F2,  accumula- 
tor -  F3,  yreg  =  F4,  xreg  - 
F5), 

Hints  on  Debugging 

Write  the  code  in  modular 

form.  Use  separate  subrou- 
tines for  each  identifiable 
function.  When  testing  the 
code,  set  breakpoints  at  the 
entry  and  exit  to  a  subrou- 
tine. When  you  stop  at  the 
entry  to  the  subroutine,  test 
all  input  data  to  insure  it  is 
valid.  Now  set  breakpoints 
and  value  tests  within  the 
subroutine  to  test  loop  count- 
ers, variables,  etc  When  you 
stop  at  the  exit  from  the 
subroutine,  test  the  output 
data  created  by  the  subrou- 
tine- Repeat  for  other  subrou- 
tines. It  is  very  helpful  to 
keep  track  of  where  you  are 
by  writing  down  active  break- 
points and  value  tests.  Use  a 
form  such  as  the  one  in  Fig. 
6,  a 
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Touch  now,  or  write  for  infomiation  and  a  list  of  authorized 
dealers. 

At  KantronicSp  we  thlnlc  sending  Morse  code  should 
be  an  art«  not  an  effort* 
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Dr.  John  F.  Stewart 
Box  24B2S7 
University  of  Miami 
Coral  Gables  FL5S1 24 


At  Last! 


A  Use 


For  Your  Com 


RTTY  filter  design  program 

in  BASIC 


An  Imsai  8080  in  the  University  of  Miami's  Hertz  Computer  Lab  displays  part  of  the  solution 
to  a  filter  design  problem. 


The  September,  1977, 
issue  of  73  Magazine^ 
which  was  devoted  to  ama- 
teur RTTY,  has  quite  a  lot  of 
good  information  in  it.  One 
of  the  articles  that  appealed 
to  me  the  most  was  * 'Design 
an  Active  RTTY  Filter"  by 
Peter  Stark  K20AW.  The 
method  presented  in  this  arti- 
cle for  designing  active  band- 
pass filters  is  well  illustrated 
and  makes  the  v^hote  design 
process  relatively  easy. 

It  occurred  to  me  while 
reading  the  article  that  this 
type  of  scheme  is  a  perfect 
candidate  for  computer- 
ization. It  should  make  a 
good  example  of  a  computer 
making  life  a  little  easier  for 
the  radio  amateur  attempting 
to  home  brew  RTTY  gear. 
This  function  of  removing 
drudgery  is  the  capacity  in 
which  I  feel  that  computers 
will  make  their  maior  impact 
on  amateur  radio,  much  as 
they  have  already  done  in  the 
business  world. 

Since  what  I  will  do  here  is 
develop  the  computer  pro- 
gram for  the  Stark  method  of 
filter  design,  you  should  read 
that  article  thoroughly  before 
going  any  further  Rather 
than  reproduce  his  diagrams 
and  tables,  I  will  simply  refer 
to  them  and  only  show  the 
ideas  that  were  necessary  to 
convert  his  graphical  approach 
into  a  computer  solution. 

Design  of  the  Program 

The  only  real  problem 
with  computerizing  the  Stark 
method  is  deriving  the  mathe- 
matical equations  necessary 
to  solve  for  the  center  fre* 
quency  and  Q  value  of  each 
stage  in  the  filter.  The  graph- 
ical method  for  this  part  of 
the  design  is  shown  in  Stark's 
Fig.  6.  My  Fig.  1  shows  a 
diagram  that  can  be  used  for 
the  derivation.  This  diagram 
is  the  same  basic  one  as 
Stark's  Fig.  6,  but  uses  vari- 
ables instead  of  specific 
numbers.  In  this  diagram^  F  is 
the  center  frequency  for  the 
whole  filter,  S  is  the  center 
frequency  for  one  of  the 
stages^  and  B  is  the  band- 
width of  the  whole  fitter. 

Using  Fig.  1,  trigonometry 
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Fig,  7.  Diagram  for  pole  hcation  deriyation. 


tells  us  that 
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S-  F+— cdii. 
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where  a  gives  the  angle  in 
degrees  from  the  horizontal 
axis  counterclockwise  to  the 
location  of  a  particular  pola 
The  values  of  the  variable  a 
are  given  in  Stark's  Fig.  7, 
except  that  his  numbers  must 
be  converted  to 
CQuntercIockvi^ise  angles  from 
the  horizontal  so  that  the 
formula  works  properly.  This 
is  easily  done.  For  example, 
the  pole  location  angles  for 
the  4-pole  filter  would  be  45° 
and  135°,  for  the  6-pole  filter 
3<f,9Q\md  ^50^etc. 

In  the  example  used  by 
Stark,  a  6*pole  filter  is  being 
designed  for  a  center  fre- 
quency (F)  of  2200  Hertz 
with  a  bandwidth  (B)  of  260 
Hertz,  Thus  the  center  fre- 
quencies for  the  three  filter 
stages  are: 

Si*  2200  +  ^  CM  (150   *3]-zQain. 

S2*  MOO  *  ^cos  190'  +  ri  ■  Jiaa  ?Q. 

S3  -  220O  +  ~  ccw  f30^  +  n  -  230».03, 

The  3"^  addition  to  each  of 
the  pole  location  angles  is  the 
Finagle  Factor  given  by  Stark 
in  Table  2.  As  can  be  seen, 
the  results  of  these  calcula- 
tions agree  closely  with 
Stark's  graphical  results.  The 
graphical  results  are,  of 
course^  only  approximations 
of  the  true  values  given  by 
ihe  equations. 

The  0  values  for  each 
stage  can  be  derived  using  the 
fact  that  the  pole  locations 
are  all  on  a  semicircle  above 
the  horizontal  axis.  The  equa- 
tion of  this  semicircle  is: 


vf 


IS      Fi 


where  h  is  the  height  of  the 
semicircle  in  Hertz  above  the 

horizontal  axis  at  a  frequency 
of  S  Hertz.  The  variables  B 
and  F  are  defined  as  before. 
Stark   gives  the  Q  value  for 


each  stage  as  center  fre- 
quency for  the  stage  divided 
by  twice  the  semicircle  height 
above  the  horizontal  axis. 
Thus, 


i|i*    rs    n^ 
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where  S  must  be  calculated 
from  equation  1,  For  the 
Stark  example,  the  Q  values 
of  the  three  stages  are: 
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Again,  the  calculated  val- 
ueSf  which  are  exact,  agree 
closely  with  the  values  ob- 
tained by  means  of  the  graph- 
ical method. 

Given  the  center  frequen- 
cies and  0  values  for  each 
stage  of  the  filter,  all  that  is 
left  to  do  is  to  use  the  appro- 
priate set  of  equations  from 
the  second  and  third  columns 
on  page  39  of  the  Stark  arti- 
cle to  determine  the  required 
resistances.  The  first  set  is 
used  for  Q  values  less  than 
10;  the  second  set  Is  for  0 
values  beiw/een  10  and  50. 

Only  two  additional  pieces 
of  information  are  necessary 
—  the  value  of  the  capacitor 
for  each  stage  of  the  filter 
and  the  gain  of  the  stage- 
Stark  recommends  setting  the 
capacitor  value  to  either  0,1 
or  0.01  uF,  so  that  potential 
problem  is  easily  solved.  The 
gain,  however,  is  somewhat 
more  of  a  problem.  Here 
Stark  recommends  a  small 
gain,  say  a  gain  of  two,  for 
the  single  op  amp  filter.  For 
the  two  op  amp  filter,  the 
suggestion  is  for  a  ^in  be- 
tween two  and  five  times  the 
square  root  of  the  stage  0*  I 
have  picked  a  gain  of  three 
times  the  square  root  of  0  for 
use  in  the  program*  This  value 
conforms    to    the    numerical 
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Fig.  2.  ImsQt  8080  BASIC  program  It  sting. 


examples  given  in  Stark*s  arti- 
cle. 

Pro-am  DescriptJon 

The  program,  written  in 
Imsai  BASIC,  is  shov^n  in  Fig. 
2.  It  is  logically  divided 
into  three  sections.  The  first 
section  extends  from  line  1 
through  line  115.  In  this  sec- 
tion, all  variables  needed  to 
perform  design  calculations 
are  defined.  Lines  15-35  de- 
fine the  doubly  subscripted 
array  N  using  the  pole  loca- 
tion data  from  tines  265-280. 
Each  data  line  gives  the  loca- 
tion (in  degrees)  of  each  pole 
for  one  of  the  filter  types. 
The    four    types    are  4-pole, 


6-pole,  8-poie,  and  10-pole. 
Thus,  if  P  is  the  number  of 
poles  desired,  row  (P/2)  -1  of 
the  array  N  gives  the  P/2  pole 
locations  necessary  for  the 
filter.  For  examplej  for  a  P  = 
6-poie  filter,  the  P/2  =  3  pole 
locations  from  data  statement 
270  are  located  in  the  (P/2)- 
1  =  2nd  row  of  the  array  N. 
While  this  scheme  may  seem 
complex,  it  makes  the  calcu* 
tation  part  of  the  program 
much  Simpler  than  it  other- 
wise would  be. 

Lines  40-50  define  an 
array  C  with  the  data  from 
line  285.  These  numbers  are 
the  upper  bounds  of  the 
Finagle  Factor  regions,  as  de- 
es lira 
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CI 
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F1 
F2 
G 
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Standi  for 

Alphabetic  information. 
Bandpass  of  whole  fitter. 
Capacitor  value  —  A  or  .01  uF. 
Center  frequency  of  filter. 
Index  to  Finagle  Factor. 
Ftnagle  Factor. 
Gam  of  filter  stage. 

Index  for  loop  control. 


J 

Index  in  nested  Eaops. 

p 

Number  of  poles  in  filter. 

PI 

Pi  =  ai  41 592654. 

Q 

Q  value  of  filter  stage. 

Rl 

Resistor  value. 

R6 

Resistor  value* 

S 

Center  frequency  of  filler 

X 

Temporary  storage. 

Array 

C(.J 

Usi  of  upper  boundaries 

of  Finagle  Factor  regions. 

ISt  LJ 

List  of  pole  positions  fof 

each  type  of  filter. 

Refwences 

259,  262.  263 
60.70,  1ia  125,  130 
60,65.  165p  190,205 
60,70,  no.  125.130 

70.  80 
100*  1 25 

162,170.175,  132,202, 
21S*235,  250 

15,20,25,35,40,45,50, 

75,80,85,95,  100,  120,122, 

1 2B,  260 

20,  25,  30 

60,61.62,  120,  125 

10,  125,165,205 

130,  135.  140,  145,  165.  175,  194, 

202,  205,  21 5,  235,  250 

205,  210,  215,  220,  225,  230, 

235,  245,  250 

235,  240,  245 

125,  130,  135,165,  193,205 

166,170,  175,180,  185 


5,  45,  80 
%  25,  1 25 


Fig,  3,  List  of  uariab/es,  definitions,  and  references, 


fined  in  Table  2  of  the  Stark 
article. 

Lines  55-65  define,  by 
means  of  a  prompt  sequence, 
the  center  frequency  (F)  for 
the  filter^  the  number  of 
poles  (P)  desired  in  the  de- 
sign, the  desired  bandwidth 
(B),  and  the  value  of  tiie 
capacitor  (CI)  in  microfarads- 
Line    65    converts    CI    into 


farads. 

After  checking  to  make 
sure  the  number  of  poles  de- 
sired is  valid  (line  61  rejects  P 
if  il  is  not  an  even  number; 
fine  62  rejects  P  if  il  is  not  4» 
6,  8,  or  10)  and  converting 
CI  to  farads,  the  program 
calculates  the  Finagle  Factor 
in  lines  70-100,  The  logic  is 
to  look  at  the  upper  ends  of 
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the  eleven  Finagle  regions  and 
determine  the  lowest  upper 
end  that  the  quantity  F]  ~ 
^3F  is  less  than.  If  this 
quantity  is  less  than  the  "1th" 
upper  boundary,  then  the 
Finagje  Factor  is  I  -  1  degrees. 
For  example,  if  F^  is  less 
than  the  third  upper 
boundary  (0.04),  then  the 
Finagle  Factor  is  2°.  If  F^  is 


not  less  than  0.19,  the  upper 
boundary  of  the  top  r^ion,  a 
warning  is  printed  out,  and 
ihc  top  Finagle  Faaor  is 
used.  Here  again^  the  logic  is  a 
bit  tricky,  but  this  pays  off 
later  when  it  is  time  to  do 
calculations. 

The  first  part  of  the  pro- 
gram ends  with  the  printout 
of  the  3  dB  bandwidth  in 
Hertz  in  line  110.  This  print- 
out is  helpful  in  spotting 
errors  in  the  data  as  entered. 

The  second  part  of  the 
program  performs  the  design 
calculations  and  includes  lines 
120-260.  This  part  of  the 
program  is  one  large  loop 
which  is  repeated  for  each 
pole  location  in  the  filter. 
Thus  the  loop  index  in  line 
1 20  goes  from  1  to  P/Z 

Line  125  calculates  the 
center  frequency  (S)  for  each 
stage  in  the  filter,  as 
explained  above.  If  the  design 
is  for  a  P  pole  filter,  then  the 
appropriate  pole  location 
angle  is  N(P/20,l)  for  the 
*Mlh"  stage  of  the  filter.  Since 
the  pole  location  angle  must 
be  modified  by  the  Flnagte 
Factor  (F2),  the  modified 
location  is  N  {P/2-l,I)  +  F2. 
Finally,  since,  in  BASIC, 
trigonometric  functions  must 
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Fig,  4,  Sample  run  session  using  the  two  examples  given  in  the  Stark  article. 
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90 


have  their  argument  ex- 
pressed in  radians  rather  than 
in  degrees,  this  quantity  must 
be  multiplied  by  ir/180-  Line 
125  is  the  resulting  calcula- 
tion. 

The  0  value  for  this  stage 
of  the  fitter  is  the  center 
frequency  (S),  as  just  caJcu- 
lated,  divided  by  twice  the 
height  of  the  circle  above  S. 
Line  130  performs  this  calcu- 
lation. 

Following  these  two  calcu- 
lations, the  remainder  of  this 
part  of  the  program  is 
straightforward.  Depending 
on  whether  the  0  value  as 
just  calculated  is  less  than  10 
or  between  10  and  50,  the 
program  jumps  to  the  calcula- 
tion and  printing  of  the  resis- 
tor values  for  a  one  or  two  op 
amp  fitter  stage.  The  equa- 
tions used  are  the  ones  given 
in  the  Stark  article  in 
columns  two  and  three  or 
page  39. 

The  only  decision  left  at 
this  point  is  the  value  of  the 
gain  (G)  for  each  stage.  As 
mentioned  above.  Stark  uses 
a  gain  of  two  for  single  op 


amp  niter  stages  and  that 
convention  was  upheld  in  this 
program  in  line  162,  A  gain 
of  two  to  five  times  the 
square  root  of  the  stage  0  is 
suggested  for  two  op  amp 
stages.  Line  202  sets  the  gain 
to  three  times  the  square  root 
of  0  for  ihL'Se  stages.  This  can 
be  modified  as  desired. 

The  third  part  of  the  pro- 
gram consists  of  data  lines 
265-285.  Since  these  numbers 
have  already  been  discussed 
above,  no  further  commen- 
tary is  necessary  here. 

Fig,  3  defines  all  the  vari- 
ables used  in  the  program  and 
gives  the  line  number{s)  in 
which  the  variables  are  used. 
This  information  should  be  of 
help  to  anyone  who  wishes  to 
delve  more  deeply  into  the 
mechanics  of  the  calculations. 

A  Sample  Run  Session 

I  have  used  the  two  exam* 
pies  worked  out  by  Stark  to 
iltustraie  the  running  of  the 
filler  design  program.  The 
in  puis  to  these  two  runs  are 
shown  in  Table  1.  Fig,  4 
presents    the    run   session   in 


detail. 

What  will  be  immediately 
obvious  from  the  results  pre- 
sented is  that  the  exact  resis- 
tor values  required  for  the 
design  will  not  be  available* 
Thus  you  must  select  tfie 
standard  resistor  value  closest 
to  the  exact  value  given  by 
the  program.  To  compensate 
for  this  deviation  from  the 
required  resistances,  the  val- 
ues of  R2  in  the  single  op 
amp  filler  and  R2  and  Rg  in 
the  two  op  amp  stages  are 
doubled,  and  the  nearest  stan- 
dard pot  is  selected  for  these 
resistors*  These  pots  allow  the 
center  frequencies  and  Q  val- 
ues of  each  stage  to  be  set 
precisely.  All  resistor  values 
are  expressed  in  Ohms,  and 
the  use  of  pots  is  noted  on 
the  output. 

A  nifty  and  not  too  diffi- 
cult modification  to  the  pro- 
gram would  be  to  have  the 
computer  select  and  print  the 
nearest  standard  value  resis- 
tors rather  than  the  exact 
design  values.  I  would  have 
built  this  feature  into  the 
original   program  except   for 


Run  1 

Run  2 

F 

2200  Hz 

2550  Hz 

B 

260  Hz 

1100  Hz 

P 

6 

6 

CI 

aOI   ilF 

0,01  tl¥ 

Table  L 

the  difficufty  of  locating  a 
comprehensive  list  of  stan- 
dard resistor  and  pot  values.  I 
will  be  glad  to  make  this 
change  for  anyone  who  will 
send  me  such  a  list,  an  SASE, 
and  $1  to  cover  duplication 
costs. 

Summary 

Active  filters  have  a  num- 
ber of  advantages  over  their 
LC  counterparts.  While  the 
original  Stark  article  provides 
a  workable  scheme  for  design- 
ing active  bandpass  fillers,  the 
graph  icaf  solution  suffers 
from  the  lack  of  precision 
inherent  in  all  graphical  solu- 
tions. Since  it  is  so  easy  to 
computerize  the  design  pro- 
cess, we  may  as  well  give  the 
computer  one  more  task  to 
perform  for  us.  Maybe  com- 
puters actually  can  be  useful 
to  the  radio  amateur!  ■ 


TEN-TEC  Argonaut  509 

Tired  of  push-button  QSOs?  Had  it  with  the  KW  killers?  The  almost 
too  easy  life  of  power  hannming?  Then  the  excitement  of  Argonaut- 
ing  is  for  you.  The  QRPp  world  is  different  A  challenge?  CM  course. 
The  test  of  an  operator?  Perhaps.  But  above  all  it  is  the  thrill  of 
working  the  world  with  5  watts. 

The  Argonaut  club  is  exdusive,  not  everyone  is  a  member.  But  if 
you  enjoy  the  spirit  of  conquering  distance  with  lower  power,  you  are 
"in/'  There  are  no  dues  —  just  the  price  of  an  Argonaut. 

Join  the  thousands  of  fellow  members  in  the  Argonaut  dub,  get 
in  on  the  Argo  fun.  Your  membership  awaits  you  at  your  Ten-Tec 
dealer. 

SPECIFICATIONS: 

Five  band:  3.5-30  MHz.  SSB  and  CW  modes.  V2fN  receiver  sensltivt^. 
5  watts  transmitter  final  input.  Fully  solid-state.  Permeability  tuning. 
Instant  break-in.  Instant  band  change  wittiout  tune-up.  Receiver 
offset  tuning.  Automatic  sideband  selection,  reversible.  Direct 
frequency  readout,  Buitt-in  SWR  bridge.  S-Meter,  WWV  receive. 
Internal  speaker.  Plug-in  circuit  boards.  12*14  VDC  or  AC  supply 
power.  Wt.  6  lbs.  Size  HWD:  AV^  x  13"  x  7\ 


509  Argonaut  Transceiver 
206A  25-IOOKHz 

Crystal  Calibrator 
208  CW  Filter 

210  Power  Supply  for  509  only 
215P  Ceramic  Microphone 
KR5-A  Keyer 

405  100- Watt  Linear  Amplifier 
251 M  Power  Supply  for 

509  &  405 


S369.0Q 

S  29.00 
S  29.00 
$  34.00 
S  29.50 
$  39.50 
S1 69.00 

$  95.00 
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Fig,  h  System  block  diagram. 


John  Eaton 
1126  N.  2nd 

Vincennes  IN  47591 


One  of  the  best  methods 
of  inputting  alpha- 
numeric data  to  a  computer 
system  is  with  a  typewriter- 
style  keyboard.  It  has  proven 
itself  an  effective  man- 
machine  interface  and  can  be 
found  on  a  multitude  of 
systems  from  the  smallest 
micro  to  the  largest  ]BM. 


A  low-cost  63-key  non- 
encoded  keyboard  is  available 
fronn  many  computer  dis- 
tributors for  under  $20.  It  is 
essentially  a  63  single-pole- 
single-throw  (SPST)  N,0. 
switch  matrix  that  Is  lettered 
and  arranged  as  a  keyboard- 
This  article  describes  a 
method  to  interface  this  type 
of  keyboard  to  an  i/0  port 
using  two  TTL  ICs.  A  soft- 
ware listing  that  uses  this 
keyboard  to  control  a  16  x 
54  video  board  is  also  given* 
A  block  diagram  of  the  sys- 
tem is  shown  in  Fig.  1, 

This  interface  uses  soft- 
ware instead  of  hardware  to 
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Fig.  2  Keyswitch  matrix  diagram  showing  all  128  functions 
qM  alphanumeric  characters  available. 
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perform  many  of  the  key- 
board functions.  It  requires  a 
great  deal  more  CPU  time 
than  an  interrupt-driven 
system^  but  it  can  be  built 
using  less  hardware.  Since 
software  costs  time^  and  hard- 
ware costs  money,  it  is  more 
economical   to  use  software. 

How  Does  It  Work? 

To  understand  how  the 
Interface  works,  imagine  a 
keyboard  with  128  keys  that 
represent  the  entire  ASCII 
character  set.  This  keyboard 
could  be  wired  as  a  16  x  8 
matrix^  as  shown  in  Fig.  2. 
(Fig.  3  illustrates  my  con* 
figuration  and  interface  to 
my  KIM.)  Data  is  passed 
through  an  8-bit  bidirectional 
peripheral  port.  The 
four  low-order  bits  are  set  as 
outputs  and  connect  to  a 
four/sixteen  decoder  (IC1). 
By  writing  a  number  from 
Oh  -F|-|  into  the  data  port, 
the  CPU  can  cause  any  one  of 
the  sixteen  output  lines  of 
1C1  to  drop  to  0.  If  a  key 
that  is  connected  to  the  se- 
lected line  is  pressed,  then  the 
0  from  IC1  will  be  connected 
to  one  of  the  eight  inputs  of 
IC2.  IC2  will  then  output  a 
3-bit  binary  number  from 
000-111  to  indicate  exactly 
which  one  of  the  eight  input 
lines  is  low.  At  the  same  time, 
pin  gs  outputs  a  low  when- 
ever any  one  of  the  input  pins 
is  low.  By  connecting  this  pin 
to  the  data  port  bit  7,  the 
CPU  can  test  it  to  see  if  a  key 
is  pressed.  If  ft  is^  then  the 
four  output  bits  combined 
with  the  three  input  bits  give 
a  7-bit  number  that  indicates 
which     one     of     the     128 
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Fig.  3.  Configuration  for  48  characters  (with  KIM-1  interface  Information). 


switches  is  pressed. 

To  lest  the  entire  key- 
boar  d,  the  CPU  must  con- 
tinuously increment  the 
lower  four  bits  and  test  bit  7 
for   a    low.    When    a  low  is 
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Fig.  4,  Pinout  diagram  of  ICs  used. 


Flowchart  A.  The  software  ''Big  Picture. 
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Normal  code 
40 
41 
42 

43 

44 

45 

46 

47 

48 

49 

4A 

4B 

4C 
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Shift  code 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
6A 

SC 
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6E 

6F 

70 

71 

72 
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77 

78 
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7A 

7B 
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20 
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2A 
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Control  code 
00 
01 
02 
03 
04 
05 
06 
07 
OS 
09 
OA 
OB 
OC 
OD 
OE 
OF 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
1A 
IB 
1C 
ID 
IE 
IF 


Table  h    Table  of  connections  for  48  keys  showing  ASCI!  codes  produced  when  keys  are 
pressed. 
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Photo  B,  The  hard  part  —  wiring  the  keyboard. 


found,  the  7-bit  ASCII  code 
can  be  directly  loaded  from 
the  port 

Since  128-key  terminals 
are  relatively  scarce  and  hard 
to  use,  most  of  us  use  a 
64-key  terminal  with  shift 
and  control  keys.  Figs,  2  and 
3  show  how  these  two  keys 
can  be  connected  to  another 
I/O  port  so  that  the  CPU  can 
test  them.  Table  1  lists  48 
common  keys  of  a  64- key 
terminal  and  shows  where 
they  can  be  connected  in  the 
matrix.  The  ASCII  code 
shown  in  the  normal  column 
is  produced  when  that  key  is 
pressed.  The  software  used 
with  this  interface  will  also 
test  the  shift  and  control 
keys*  If  they  are  pressed,  it 
will  mathematically  shift  the 
code  and  produce  the  codes 
shown  in  the  shift  and  con- 
trol columns.  This  way,  the 
48  keys,  when  used  in 
conjunction  with  the  shift 
and  control  keys,  will  pro- 
duce all  128  ASCII  combin- 
ations. 

This  system  by  itself  can 
be  awkward  to  use.  Even 
though  a  carriage  return 
(ASCII  OD)  can  be  produced 
by  pressing  M  and  Control, 
most  of  us  would  prefer  to 
use  a  separate  key.  Any  of 
the  codes  produced  by  shift 
and  control  keys  can  be  wired 
to  a  separate  key  just  by 
placing  the  key  in  the  matrix. 
Fig,  2  shows  the  tines  needed 
to  connect  any  of  the  keys  to 
I  CI  and  IC2.  You  must  be 
aware  that  IC2  actually  in- 
verts the  output  bits,  so, 
when  tine  0  is  pulled  low,  it 
outputs  a  1 1 1 »  To  correct  for 
this,  the  lines  are  wired  in 
reverse.  To  connect  a  carnage 
return  key,  wire  the  switch  to 
the  D  output  of  1C1  and  the 
7  input  of  IC2.  Often-used 
codes  like  space,  carriage 
return,  line  feed,  delete,  and 
backspace  should  be  wired 
directly  to  the  matrix  for  ease 
of  operation. 

The  Software 

Since  this  system  is  soft- 
ware^controlled,  I  am  In- 
cluding a  detailed  hand- 
assembled  listing  of  the  in- 
put/output   for    my    KIM-I 
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Li5«  registef  —  A  64-byTe  area  of  RAM  in  page  0  used  to  hold 

one    line    of    ASCII    characters.    Both    the    input   and    output 

subroutines  use  the  same  line  register. 

Memory  mapped  vidfto  display  —  A  video  display  board  that 

looks  like  a  section  of  read  write  RAM  to  the  CPU.  A  IS  x  64 

video  display  uses  1024  taytes  of  memory  space.  Each  address 

corresponds  to  a  unique  location  on  the  screen.  Writing  an  ASCII 

character  to  a  video  address  will  cause  that  character  to  appear 

on  the  screen. 

Vid«o  Jme  pointer  —  Two  consecutive  bytes  in  page  0  RAM  that 

contain  the  16-bit  address  of  the  screen  location  currently  being 

filled. 

Cursor  —  A  whtte  block  that  appears  on  the  screen  to  show 

where  the  next  typed  character  is  to  be  placed-  The  cursor  rs 

turned   on   bv    saving  the  character  at  the  cursor  location   in 

memory  and  then  storing  an  FF  on  the  screen*  It  is  turned  off  by 

retrieving  the  old  character  from  memory  and  writing  it  back  on 

the  screen  in  its  old  location. 

Table  2.  Definitions. 
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Table  3, 
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Tabie  4, 
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COIfTI^Of. 

SHIFT 


Connections  to  14  pin  connector  from  KIM*! , 


Fig,  5  PC  board  artwork. 


(Program  A),  This  also  con- 
trols a  yjdeo  display  board,  [t 
is  written  for  an  MOS  6502 
and  is  currently  running  on 
my  system.  General  and 
specific  flowcharts  are  pro- 
vided for  those  who  would 
like  to  incorporate  this  tech- 
nique into  another  system. 

The  software  contains  two 
main  subroutines: 

LINEIN:  Scans  the  keyboard 
and  accepts  up  to  64  char- 
acters which  are  to  be  dis- 
played on  the  screen.  The 
ASCII  codes  are  stored  in 
page  0,  sorting  at  0000  for 
use  by  the  calling  routine. 
LIN  EOT:  Di&plays  the  ASCII 
characters  starting  at  0000,  It 
will  display  64  characters 
unless  a  CAR  RET  (OD)  is 
found* 

The  video  line  used  for 
both  programs  depends  on 
the  address  in  the  video  line 
pointer   (ODED,  OOEE).  This 

should  be  set  to  the  starting 
address  of  the  video  memory. 
The  subroutines  will  update 

it. 

Using  the  input  subroutine 
is    simple.    When    the  cursor 


appears,  it  means  that  the 
subroutine  has  been  called 
and   is  requesting  data.  You 

may  type  in  up  to  64  char- 
acters. If  you  press  the  repeat 
key  by  itself,  the  cursor  will 
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Fig.  6.  PC  board  component  layout  and  KIM-l  application 
connector  Interface,  ^ 


Photo  C  Component  side  of  PC  board. 
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Flowchart  B.  Detailed  flowchart  for  keyboard  "encoding"  and  display  of  characters. 


move  to  ihe  right  without 
changing  any  of  the  video. 
Pressing  any  other  key  along 
With  the  repeat  key  will  con- 
tinuously input  the  selected 
key  onto  the  screen.  Back- 
space will  move  the  cursor  to 
the  left  but  will  not  change 
arty  of  the  video.  Line  feed 
will  cause  the  cursor  to  move 
down  one  line.  If  a  line  feed 
occurs  on  the  bottom  line, 
the  cursor  will  jump  to  the 
top  of  the  page.  Car  Ret  will 
cause  the  rest  of  the  line  from 
the  cursor  to  the  rigjit  edge  of 
the  screen  to  be  blanked  out. 
The  cursor  will  be  reset  to  the 
start  of  the  next  line,  and 
control  is  relumed  to  the 
calling  program. 

ff  the  cursor  was  on  the 
boilom  linej  then  the  display 
is  scrolled  up  one  line.  The 
input  subroutine  will  set  the 
video  line  pointer  to  the  next 
available  line  and  leave  the 
cursor  off. 

To  use  the  output  sub- 
routine, the  ASCII  characters 
that  you  wish  to  display  will 
be  fn  page  0,  starting  at  0000. 


If  there  are  fewer  than   64     OD    should    be    used.    Then      LIN  EOT.  The  characters  will 
characters,  a  termination  of     jump      i  n  to     subroutine      be  displayed  on  the  line  sclec- 

Program  A,  Source  listings  for  KIM-1  or  other  SSOl-based  processor. 


0000 

0080 

0084 

DOED 

OOEE 

1700 

2000 

43 

2001 

8A 

2002 

48 

2003 

98 

2004 

48 

2005 

AO 

00 

2007 

A9 

OF 

2009 

80 

0! 

1? 

2O0C 

Bl 

ED 

200E 

85 

84 

2010 

A9 

FF 

2012 

91 

ED 

2014 

20 

FO 

20 

2017 

20 

C2 

20 

201 A 

20 

AC 

20 

201 D 

A5 

80 

201 F 

10 

11 

2021 

AD 

02 

17 

2024 

29 

04 

2026 

DO 

F2 

2028 

A5 

84 

202A 

91 

ED 

202C 

20 

C8 

20 

202F 

38 

2030 

BO 

DA 

2032 

A5 

84 

LR 

TEMP 

CURSOR 

ViDLINIo 

VIDLlNhi 

PORTS 

LINEIN 


START 


SCAN 


FROC 


PHA 

TXA 

PHA 

TYA 

PHA 

LDY#00 

LDA#0F 

STA  PORTS+1 
LDA(VIDLIN1,Y 

STA  CURSOR 

LDA#FF 

STA(VtDLJNKY 

JSR  DELj^Y 

JSR  SETX 

JSR  GETASC 

LDATEMP 

BPLPROC 

LDA  PORTS+2 

AND#04 

BNESCAN 

LDA  CURSOR 

STA(VIDL1N),Y 

JSR  NEXCHA 

SEC 

BCS  START 

LDA  CURSOR 


Line  register  64  bytes 

RAM  scratch  pad  4  bytes 

Storage  for  character  in  cursor  position 

Video  line  [2 

pointer  Isytes 

Data  I/O  ports 

SayeA,X,Y 


Set  tjp  index  registers 

Set  up  data  direction  roisters 

Turn  on  the  cursor  by  saving  the  char 
in  the  cursor's  position  and  storing 
an  FF  on  the  screen 


Sat  X  index  to  the  cursor  position  00-3F 
Test  ^or  a  pressed  key 

Branch  if  key  was  pressed 
Test  for  a  repeat  key 

Branch  if  repeat  was  not  pressed 
Turn  the  cursor  off  by  retrieving  the 
prevrously  stored  char 
Increment  the  video  line  pointer 

Relative  jump 
Tyrn  cursor  off 


Continued. 
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2034 

91 

ED 

STA(V1DL1N1,Y 

2036 

AD 

02 

17 

PR0C1 

LDA  PORTS +2 

2039 

29 

04 

AND^04 

203B 

FO 

05 

BEQ  CONT 

203  D 

AD 

00 

17 

LDA  PORTS 

2040 

10 

F4 

BPLPROC1 

2042 

A5 

80 

CONT 

LDA  TEMP 

2044 

C9 

08 

CMP#08 

2046 

DO 

08 

BNEC0N1 

2048 

C6 

ED 

DEC  VIDLINro 

204A 

20 

FO 

20 

JSR  DELAY 

204D 

38 

SEC 

204E 

BO 

BC 

BCSSIART 

2050 

95 

00 

C0N1 

STA  LR^ 

2052 

C9 

OD 

CMP#OD 

2054 

FO 

2A 

BEQ  CART 

2056 

C9 

OA 

CMP#OA 

2058 

DO 

06 

BNEC0N2 

205A 

20 

DE 

20 

JSR  NEXLIN 

205D 

38 

SEC 

205  E 

BO 

AC 

BCS  START 

2060 

09 

80 

COIM2 

ORA^O 

2062 

91 

ED 

STAlVIDLiNhV 

2064 

AD 

02 

17 

LDA  PORTS+2 

2067 

29 

03 

AND#03 

2069 

C9 

03 

CMP#03 

206B 

FO 

03 

BEQ  OUT 

206D 

20 

28 

21 

JSR  SHIFT 

2070 

20 

C8 

20 

OUT 

JSR  NEXCHA 

2073 

20 

C2 

20 

JSR  SETX 

20^6 

EO 

00 

CPX  ^?00 

2078 

DO 

92 

SHE  START 

207A 

88 

EXIT 

PLA 

207B 

A8 

TAY 

207C 

68 

PLA 

207  D 

AA 

TAX 

207  E 

68 

PLA 

207  F 

60 

RTS 

2080 

A9 

3F 

CART 

LDA#3F 

2082 

91 

ED 

STA(VIDLIfMKY 

2084 

20 

C8 

20 

JSR  NEXCHA 

2087 

25 

ED 

AND  VIDLtNIo 

2089 

DO 

F5 

BME  CART 

208S 

FO 

ED 

BEQ  EXIT 

208D 

48 

LINEOT 

PHA 

208  E 

SA 

TXA 

20SF 

48 

PHA 

2090 

98 

TYA 

2091 

48 

PHA 

2Q92 

AO 

00 

LDY#)U 

2094 

A2 

00 

LDX^O 

2096 

B5 

00 

LOOP 

LDA  LR,X 

2098 

C9 

OD 

CMP^bD 

209A 

FO 

E4 

B  EQ  CART 

209  C 

09 

80 

ORAf^O 

209  E 

91 

ED 

STA(VIDLIN),Y 

20A0 

20 

C8 

20 

JSR  NEXCHA 

20A3 

20 

C2 

80 

JSR  SETX 

20A6 

EO 

00 

CPX#)0 

20A3 

DO 

EC 

BNE  LOOP 

20AA 

FO 

CE 

BEQ  EXIT 

20  AC 

8A 

GETASC 

TXA 

20AD 

48 

PHA 

20AE 

A2 

10 

LDX#10 

20B0 

BE 

00 

17 

SRCH 

J NC  PORTS 

20B3 

AD 

00 

17 

LDA  PORTS 

20B6 

10 

05 

BPL  KP 

20B8 

CA 

DEX 

20B9 

DO 

F5 

BNE  SRCH 

20BB 

A9 

FF 

LDA*  F 

20BO 

85 

80 

KP 

STA  TEMP 

20BF 

68 

PLA 

20C0 

AA 

TAX 

20C1 

60 

RTS 

20C2 

A9 

3F 

SETX 

LDA^F 

20C4 

25 

ED 

AND  VtDLfNIo 

20C6 

AA 

TAX 

20C7 

60 

RTS 

20C8 

48 

NEXCHA  P 

PHA 

Test  for  repeat  key 

Brandti  tf  repeat  key  is  pressed 
ii  repeat  key  is  not  pressed,  then  loop 
until  the  ASCII  key  is  released 
Fetch  the  ASCM  char  normal  code 
Test  for  backspace 

Backspace  routine,  decrements  v'»deo  pointer 


Store  the  char  in  line  register 
Test  for  CAR  RET 
Branch  on  a  CAR  RET 
Test  for  a  line  feed 
Branch  if  not  e  Itne  feed 


Convert  to  Poly  ASC II  chaf 

Display  the  character 

Test  for  SH I  FT  or  CONTRO  L  keys 


Branch  if  no  SHIFT  or  CONTROL 

Point  video  pointer  to  next  position 

Set  X  to  char  po&ition  00-3F 

Tett  for  64  chars 

Branch  if  less  than  64  diars  received 

Restore  ACCUMULATOR  and  INDEX  REGs 


Return  to  calling  routine 

Load  a  blank  ( Pol ygraphics  char) 

Display  a  blank 

Mask  the  to  order  byte  of  the  video 
pointer  with  3F.  If  it  iS  the  end  of 
fine,  then  the  result  w'\H  be  00 
Save  A,X,Y 
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Fetch  ASCII  from  line  register 
Test  for  CAR  RET 

Convert  to  Poly  ASCII  char 
Display  the  character 

Set  X  to  char  position  0Q-3F 
Test  for  end  of  line  (64  chars) 
Branch  if  less  than  64  chars 

Save  X  —  This  routine  scans  the  keyboard 
16  times  and  returns  ASCII  key  pressed 
in  TEMP  if  m  key  then  TEMP  =  FF 

Fetch  ASCII  code 

Branch  if  key  is  pressed 

Decrement  counter 

Branch  if  less  ttian  16  loops  completed 

No  key  was  pressed 

S^\^  ASCII  or  FF 

Restore  X 


This  rouiine  sets  the  X  index  to  the 

character  position  (value  of  00-3F) 


This  routine  advances  the  video  line 

Continued* 


ted  in  the  video  tine  pointer, 
and  ail  video  from  the  end  of 
your  string  to  the  right  edge 

of  the  screen  will  be  blanked 
out.  The  video  line  pointer 
will  be  incremented  to  the 
next  available  line. 

This  software  is  designed 
to  work  with  a  Polymorphics 
video  board  and  requires  that 
alt  ASCII  codes  have  their 
high  order  bit  set  to  one.  The 
software  will  do  this.  All 
machine  functions  (ASCII 
00-1 F)  are  displayed  in  the 
Greek  alphabet.  Entering  any 
alphabetic  character  causes 
the  upper  case  to  be  dis- 
played. Shifting  it  will  cause 
the  lower  case  to  be  dis- 
played- The  following  mem- 
ory allocations  are  used; 
0000-003  F  64-byte  stor- 
age for  ASCII 
charade  rs 
being  input  or 
outpuL 
OOED.OOEE      Video     line 

pointer  (set  to 
00,  7C). 
0080^0084       Scratch     pad 

RAM  used  by 
the  subrou- 
tines. 

1700  Address     of 

data  port  that 
keyboard  is 
connected    to* 

1701  Data  direction 

register  for 
keyboard  port. 

1702  Address     of 

data  port  that 
shift,  control, 
and  repeat 
keys  use, 

1703  Data  direction 

register. 

7C00-7FFF      Memory    used 

by  video 
board. 

Construction 

The  circuit  is  constructed 
on  a  single-sided  printed  cir- 
cuit board  (5  cm  x  6  cm). 
The  keyboard  was  wired 
using  point-to-point  sol- 
dering. Wiring  all  the  keys 
into  their  proper  place  on  the 
matrix  will  be  the  most 
tedious  part  of  the  project 
Take  your  time,  and  do  it 
right  the  first  time.  All  con- 
nections between  the  KIM-I 
and   the  keyboard  are  made 
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20C9 

E6 

ED 

20CB 

DO 

OF 

20CD 

E6 

EE 

20CF 

10 

OB 

20D1 

20 

01 

20D4 

AS 

CO 

20D6 

85 

ED 

20D8 

A9 

7F 

20DA 

85 

EE 

200  C 

68 

20DD 

60 

20DE 

18 

20DF 

A5 

ED 

2QE1 

69 

40 

20E3 

85 

ED 

20E5 

A9 

00 

20E7 

65 

EE 

20E9 

10 

02 

20EB 

A9 

7C 

20eD 

85 

EE 

20EF 

60 

20F0 

48 

20F1 

8A 

20F2 

48 

20F3 

98 

2  OF  4 

AO 

40 

20F5 

CA 

20F7 

DO 

FD 

20F9 

88 

20FA 

DO 

FA 

20FC 

A8 

20FD 

68 

20FE 

A  A 

20FF 

68 

2100 

60 

2101 

84 

80 

2103 

A9 

40 

2105 

85 

82 

2107 

A9 

7C 

2109 

85 

81 

210B 

85 

83 

210D 

81 

82 

210F 

91 

80 

2111 

E6 

80 

2113 

DO 

02 

2115 

E6 

81 

2117 

E6 

82 

2119 

DO 

F2 

211B 

E6 

83 

211D 

10 

EE 

211F 

A9 

3F 

2121 

91 

BO 

2123 

E6 

SO 

2125 

DO 

FA 

2127 

60 

2128 

C9 

01 

212A 

DO 

06 

212C 

A5 

80 

21 2  E 

29 

3F 

2130 

10 

10 

2132 

A5 

80 

2134 

29 

70 

2136 

C9 

20 

2138 

FO 

OF 

213A 

C9 

30 

213C 

FO 

13 

213E 

A5 

80 

2140 

09 

20 

2142 

95 

00 

2144 

09 

80 

2146 

91 

ED 

21 48 

60 

2149 

A5 

80 

214B 

29 

OF 

2140 

09 

30 

214F 

DO 

F1 

21&1 

A  5 

80 

2153 

29 

OF 

2155 

09 

20 

2157 

1 ■ 

DO 

E9 

21 


INC  VIDLiNo 

pointer  to  the  next  position.  If  the 

BNE  END 

resu  t  points  to  address  8000,  the 

INC  VIDLlNhi 

screen  is  scrolled  and  the  pointer 

BPL  END 

is  set  to  7F CO,  which  is  the  b^ inning 

JSR  SCRO  LL 

of  the  last  line* 

LDA#CO 

STA  VIDLINIo 

LDA  #7F 

STA  VIDLlNhi 

END 

PLA 

RTS 

NEXLIN 

CLC 

This  routine  adds  64  to  the  vkJeo  line 

LDA  VIDLINIo 

pointer  lo  byte.  If  a  carry  is 

ADC#40 

generated,  then  the  hi  order  byte  is 

STA  VIDLINIo 

incremented.  If  the  result  is  greater 

LDA#}0 

than  8000,  then  the  ht  order  byte  is 

ADC  VIDLlNhi 

set  to  7C,  which  places  the  cursor 

BPL  0UT1 

on  the  top  line. 

LDA#7C 

0UT1 

STA  VIDLlNhi 
RTS 

DELAY 

PHA 

This  routine  provides  a  delay  for 

TXA 

debouncing  and  slowing  down  the 

PHA 

repeat  function  to  human  speeds. 

TYA 

Total  de  ay  may  be  variad  by  changing 

LDY#40 

the  va  ue  m  20F5, 

DEL 

DEX 

BNE  DEL 

DEY 

BNE  DEL 

TAY 

PLA 

TAX 

PLA 

RTS 

SCROLL 

STY  TEMP 
LDA#*0 

STA  TEMP +2 

This  routine  scrolls  the  display  by 

LDA#7C 

setting  up  two  pointers  in  RAM  scratch 

STATEMP+1 

pad.  They  are  spaced  apart  by  64  chars, 

STA  TEMP+3 

which  IS  one  ine.  A  character  is  loaded 

CONN 

LDA(TEMP+2),Y 

from  the  high  pointer  value  and  stored 

STA  (TEMP  ),Y 

in  the  low  pointer  value  and  both  are 

INC  TEMP 

incremented.  When  the  high  pointer 

BNE  CON  12 

is  set  to  8000,  then  the  ast  line 

INCTEMP+I 

is  blanked  out,  and  the  video  line 

CON  12 

INCTEMP+2 
BNE CONN 
INCTEMP+3 
BPLGONll 

pointer  is  set  to  7FC0  (bottom  line) 

LDA#3F 

Load  a  Poly  graphics  blanl< 

CON  13 

STA(TEMP],Y 
INC  TEMP 
BNEC0NI3 
RTS 

SHIFT 

CMP#01 

This  routine  will  SHIFT  the  ASCII  char 

BNESHF 

in  TEMP  and  display  it  if  the  shift  or 

LDA  TEMP 

CONTROL  KEY  is  pressed 

AND#3F 

Mask  off  lower  &  bits  to  convert  to 

BPL  0UT2 

a  control  character 

SHE 

LDA  TEMP 

This  section  will  shift  a  ASCII  according 

AND#70 

to  the  fo  lowing: 

CMP#20 

2X-===3X 

BEQ  LO 

3X=.=;==2X 

CMP#30 

4X=-=-6X 

BEQ  HI 

6X=--=7X 

LDA  TEMP 

Section  shifts  a  4X,5X  to  a  6X,7X 

ORA#20 

OUT2 

STA  LR  ,X 

The  converted  character  is  stored  in 

OR  A  #80 

the   ine  register  and  displayed  on 

STA{V1DLIN),Y 

the  screen 

RTS 

LD 

LDA  TEMP 
AND#0F 
ORA#30 
BNE  0UT2 

Saction  to  shift  a  2X  to  a  3X 

HI 

LDA  TEMP 
AND#OF 
ORA#20 
BNE0UT2 

Section  to  shift  a  3X  to  a  2X 

through  a  single  14-pin  DIP 
connector.  Refer  to  Photos  2 
and  3  along  with  Figs,  4,  5, 
and  6  for  construction  de- 
tails. 

System  Checkout 

The  keyboard  interface 
and  video  display  software  is 
designed  to  work  with  a  KIM- 
1  with  512  bytes  of  memory 
at  address  2000,  and  a  Poly- 
morphics  video  display  device 
at  address  7CO0, 

After  loading  the  software 
into  mennoryi  set  the  video 
line  pointer  to  the  top  left 
corner  of  the  screen  by 
Storing  00^  7C  at  addresses 
OOED  and  GOEE.  Also,  be 
sure  that  the  decimal  mode  of 
the  6502  is  cleared  by  storing 
00  at  address  00 F1, 

The  input  program  can  be 
tested  by  having  it  operate  as 
a  TV  typewriter.  Load  and 
run  the  program  shown  in 
Table  3. 

A  cursor  will  appear  in  the 
upper  left  corner.  Press  the 
carriage  return  key  along  with 
the  repeat  key  until  the 
screen  is  blanked  out  and  the 
cursor  is  on  the  bottom  line. 
Press  line  feed  to  restore  it  to 
the  top  of  the  screen. 

Typing  on  the  keyboard 
will  cause  the  cursor  to  move 
to  the  right  and  display  what 
is  typed.  Try  all  keys  along 
with  the  shift  and  control 
keys  to  see  what  symbols  are 
produced  by  each  key. 

After  typing  a  line,  stop 
the  program  and  examine  the 
memory  starting  at  address 
0000.  It  should  contain  the 
ASCII  codes  for  the  line  you 
just  typed. 

To  test  the  LINEOT  sub- 
routine, you  can  modify  the 
calling  program  at  0200  as 
shown  in  Table  4,  Now  every 
tine  that  you  type  in  will  be 
echoed  and  appear  twice  on 
the  screen. 

The  program  responds  best 
to  short  J  quick  strokes  on  the 
keyboard.  If  your  typing  is 
slow,  you  can  avoid  de- 
bouncing errors  by  changing 
the  value  at  address  2 OF 5. 
Raising  it  will  slow  down  the 
program  and  provide  more 
time  to  debounce  the  key- 
strokes. ■ 
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-^^^^  EUGlTflL  ELErTRaf\Jir5,  if\ir. 


(La.  Residents  Call  Collect) 
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FINE  EQUfPMENT  THAT  BELONGS  IN  EVERY  WELL-EQUIPPED  STATION 


W4 ICH  THIS  SPACE  FOR  OUR  SPECIALS!!! 


0> 


ao 


QP 


^Louisiana  Res. 

And  Gel  These    *'' ' '  "^'^  ^" 
Acessories  Absolutely  FREE!! 

1 )  MC-50-Dynamic  Mike  with  PTT  and  Lock 
Switclies  High  (50K)  or  Low  (600)  Impedance. 

2)  CW820-500HZCW  filter  for 
TS  820S. 

3)  SP  820  -  Two  imputs  to  connect 
a  second  receiver  &  select 
between  them.  Plus  three 
selectable  audio  filters  & 
Headphone  Jack! 


#^ 


-.-^ 


♦    ^* 


♦  Hmtfer  •  Hyi^ain  •  KLM^Warsen  •  Mmiey  •  Swan* 

•  Tri-Ex  •  WUson  •  Cushcraft 


PROMPT  PHONE  AND  MAIL  SERVICE    •  LARGE  INVENTORY    •VISA  AND 
MASTER  CHARGE  ACCEPTED  •  SAME  DAY  SHIPMENT  (if  ordered  before  noon) 

EUBITOL  ELErTRQf\lir5,  if\ir. 
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ECONORAM:  an  outstanding  value 


Rod  Halien  WA7NEV 
P,  O,  Box  75 
Tombstone  AZ  8563B 

The  name  of  the  game  is 
memory  after  your 
microprocessor  is  built*  A 
computer  with  little  or  no 
memory   is  useless.   My   SOL 


system  PC  board  came  with 
IK  of  RAM,  and,  after  run- 
ning simple  assembly  lan- 
guage programs  for  a  while,  1 
became  anxious  to  try  out 
the  5K  BASIC  tape  that  came 
with  it* 

About   that   time,  a  flyer 
arrived   from   Godbout  Elec- 


tronics* extolling  the  virtues 
of  the  new  8K  static  RAM 
memory  board  that  they 
called  ECONORAM  IL  I  am 
leery  of  bargain-basement 
prices  because  I've  found  that 


*Godbout  Electronics,  Box  2355, 
Oakland  Airport  CA  94614. 


^ 


you  usually  get  v^hat  you  pay 
for.  But  I've  had  many  satis- 
factory dealings  v/ith  God- 
bout^ so  I  sent  off  my  check 
for  $163.84  (an  odd  price) 
and  started  v^atching  my 
mailbox, 

A  two- week  back  order 
wasn't  too  disappointing, 
since  I  suspect  that  they  re- 
ceived a  lot  of  orders,  but  is 
31  days  (postmark  to  delivery 
date)  reasonable  parcel  post 
service  for  a  trip  of  less  than  a 
thousand  miles?  I  will  stick 
with  UPS  from  now  on! 

What  did  I  get  for  my 
money?  A  double-sided  PC 
board  with  through-plated 
holes  and  a  solder  mask,  a 
mountain  of  ICs^  miscel- 
laneous other  components, 
and  a  data  sheet  Everything 
was  very  good  quality.  The 
instructions  were  easy  to  fol- 
low, and  the  whole  thing 
went  together  painlessly  — 
that  is,  if  you  consider  solder- 
ing 1200  !C  socket  pins  pain- 
less. 

Before  I  discuss  how  it 
worked,  let's  look  at  the  fea- 
tures that  are  provided.  The 
board  is  divided  into  two  4K 
blocks,  and  each  block  can  be 
allocated  to  any  address  loca- 
tion you  desire,  using  the  two 
DIP  switches  mounted  on  the 
board.  Placing  all  of  the  DIP 
switches  off  will  disable  the 
board  when  you  want  two 
boards  to  occupy  the  same 
memory  location  for  some 
reason. 

The  memory  normally  op- 
erates with  zero  wait  states 
(450  ns  RAMs),  but  a  slide 
switch  is  furnished  for  you 
Z-80  fans  which  will  force 
one  wait  state  for  each  mem- 
ory operation.  Another  slide 
switch  sets  the  board  for  use 
with  or  without  a  front  paneL 

There  is  also  on-board  pro- 
tect circuitry  and  a  vectored 
interrupt  that  will  signal  if  an 
attempt  is  made  to  write  into 
protected  memory.  These  last 
two  features  require  special 
hardware  and  software  in 
your  computer,  but  they  are 
not  needed  for  normal  opera- 
tion. Tristate  outputs  are  pro- 
vided. 

After  construction,  I 
plugged    the    board    in    and 
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powered  up.  The  board  car- 
ries two  1-Amp,  5- volt  regMEa- 
tors  which  appear  to  be  ade- 
quate Their  heat  sinks  get 
very  warm  to  the  touch,  but 
not  uncomfortably  so. 

I  tried  my  Memory  Moni- 
tor II  (a  program  that  I  wrote 
which  will  load  a  block  of 
memory  for  testing  pur- 
poses), and  it  immediately 
became  apparent  that  some- 
thing was  wrong.  I  could  only 
load  alternate  memory  loca- 
tions. For  instance:  0000 
would  write  and  read^  but 
0001  would  not  0002  was 
okay,  but  not  0003,  and  so 
on  -  very  strange. 

After  much  fruitless  test- 
ing, I  took  advantage  of  God- 
bout's  offer  of  repair  service 
and  sent  the  board  back*  I 
received  it  back  in  two  weeks 
with  a  note  that  they  had 
found  an  open  trace  and  two 
2102  pins  bent  under  instead 
of  inserted  in  the  socket 
There  was  no  charge  for  the 
repairs,  but  none  of  that 
sdved  the  problem.  In  a 
phone  conversation,  the  per- 


son   I   spoke  to  at  God  bout 

said  they  were  willing  to  look 
at  the  board  again,  although 
they  were  sure  that  it  was 
OK. 

It  was  still  loading  every 
otfier  memory  location,  and  I 
was  now  ready  to  blame  it  on 
my  computer  A  call  to  Pro- 
cessor Technology  elicited 
the  hint  that  the  protect  line 
on  the  8K  board  was  actually 
floating,  since  SOL  does  not 
use  that  feature*  It  would  be 
better  if  the  protect  line  were 
tied  low  (unprotected).  With 
a  short  wire  soldered  from 
pin  1 2  to  pin  1 0  of  ICl  1 ,  my 
problem  was  solved. 

Another  Godbout  product 
which  should  be  of  Interest  to 
expansion-minded  hobbyists 
is  their  ten-slot  mother  board 
This  board  has  active  termina- 
tions on  all  S-1 00  control  and 
data  tines,  and,  while  I'm  not 
too  familiar  with  this  concept 
as  yet,  this  seems  to  be  pop- 
ping up  in  other  designs  atsa 

Godbout  advertises  this 
item  as  a  "ten-slot  mother 
board/'    but  it  actually   has 


provisions  for  eleven  sockets, 
ten  of  which  are  provided* 
The  eleventh  slot  is  intended 
as  a  connection  point  for 
jumpers  to  the  main  board,  or 
another  socket  can  be  pur* 
chased  if  you  plan  to  use  this 
board  as  a  stand-alone  micro- 
computer mountingp  either  in 
a  cabinet  or  rack  mounted. 

I  use  my  mother  board 
with  a  SOL  PC  which  has 
only  one  S-100  socket,  so  I 
was  happy  to  get  more  plug- 
in  space  Rather  than  give  up 
the  eleventh  slot  to  a  bunch 
of  jumpers^  I  bought  a  wire- 
wrap  socket,  and,  after  sol- 
dering it  in  place,  1  wire- 
wrapped  a  fifty-pair  cable  to 
it  The  other  endof  the  cable 
1  soldered  to  the  traces  on  an 
extender  board  which  1  plug 
into  the  SOL.  This  gives  me  a 
total  of  twelve  sockets.  As  an 
added  convenience,  I  can  plug 
any  board  that  is  giving  me 
trouble  into  the  extender 
board  socket,  and  it  stands  up 
in  the  clear  for  testing  various 
points  on  it 

The    mother    board   is  of 


very  heavy  construction,  and 
there  are  fourteen  mounting 
holes,  which  makes  for  a  rigid 
finished  product  The  power 
traces  are  very  wide,  and  this 
will  help  with  current  flow 
when  it  becomes  heavily  pop- 
ulated. Construction  was  very 
straightforward  but  tedious, 
as  was  the  case  with  the  8K 
board,  with  more  than 
twelve  hundred  connections 
to  solder.  Documentation  was 
adequate,  and  a  simple  adjust- 
ment of  the  active  termina- 
tion circuit  is  all  that  is  re- 
quired after  construction  is 
finished. 

The  ten-slot  mother  board 
costs  $90,  and  an  eigh teen- 
slot  board  is  available  for 
$124. 

1  now  have  8K  of  reliable 
memory  and  a  row  of  sockets 
to  plug  it  and  a  few  other 
goodies  into.  But,  when  I  get 
ready  to  buy  another  mem- 
ory boards  Til  order  the  as- 
sembled version  of  ECO  NO- 
RAM  11  for  $188.50,  which  is 
still  a  bargain.  Above  a  I 
watch  that  protect  line[  ■ 


The  1978  Atlanta  HamFestival 

and 
Georgia  State  ARRL  Convention 

June  3-4f  X978 

Downtown  Atlanta  Marriott  Hotel 


GIANT  covered  Fleamarket/Swapshop! 
More  than  50  Forums/Meetings! 
FCC  Exams! 
Parking  for  thousands  of  cars! 


•  140  Major  Exhibits! 

•  Special  MICROPROCESSOR  Section! 

•  Programs  for  Ladies  & 

•  Activities  Galore! 


Registration;  $3  per  person  IN  ADVANCE,  $4  at  the  door 

Ladles  &  Children  FREE! 

If  you  do  not  receive  a  Prereglstratlon  Packet  by  May  1st,  write 

Atlanta  HamFestival  1978 

100  Woodlawn  Drive 
Marietta,  Georgia  30067 

or  call  Area  404/971 -HAMS  anytime  day  or  night  (PLEASE  DO  NOT 


BEFORE  MAY  1st) 


Hotel  Rate:  $26  per  day  single  OR  double! 

Write  for  Hotel  Reservations  to: 
Marriott  Hotel  •  Courtland  at  International  Blvd.  •  Atlanta,  GA  30303 
or  phone;  Area  404/6S9-6S00  and  hurry,  hurry,  hurry! 

TM£  BEST  HAMFEST  IN  THE  WORLD! 
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The  Klingons 
Are  Coming! 


new  depth  charge  game 
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Fig.  h  Coordinate  system. 
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Mark  Heno  WB9LSS 
511  WoodJane  Lane 
OcoBomowoc  Wl  5Z066 


The  idea  for  this  article 
came,  at  least  in  part, 
from  Pete  Stark  ^s  '*Sub- 
marlne"  g^me  {KilobatJd# 2, 
February,  1 977)  and  a  similar 
game  that  appeared  in  our 
school's  time-sharing  library 
some  time  ago.  However,  this 
program  has  several  addi- 
tional features  that  can  make 
ft  very  challenging. 

Background 

"Depth  Charge"  is  written 
in  BASIC  for  a  Compucolor 
8001  which  has  8K  of  user 
memory.  The  program  itself 
doesn't  take  up  nearly  that 
much.  It  uses  probably  half, 
so  it  should  run  on  any 
machine  with  4K  of  "ptay 
room." 

Use  of  the  Compucolor 
was  generously  donated  by 
Genera!  Precision  Electronics, 
Inc.,  in  Watertown^  Wis- 
consin,  aSf  at  the  time,  I 
didn't  have  access  to  our 
school's  time-sharing  terminal 
(nOj  1  didn't  get  kicked  out  — 
school  was  out  for  the  year). 


The  Game 

Picture  a  coordinate  sys- 
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ISIS  IS   TBS  TEPTtS  CHAffilfi  GAMB 
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Fig.  2,  Sample  run. 


tem  as  in  Fig,  1.  Now,  make 
believe  that  it  Is  a  section  of 
the  ocean.  You  may  make 
this  section  as  large  or  as 
small  as  you  like,  but  the 
coordinate  origin  (0^0,0  as  y, 
X,  Depth)  will  always  be  in 
the  southeast  corner  (on  the 
surface)  of  the  ocean. 

Somewhere  within  the 
boundaries  of  this  section  of 
ocean  lies  the  evil  Klingon 
(Why  not?  We  blame  them 
for  just  about  everything 
else.)  torpedo  base.  The  base 
does  not  move,  but  it  does 
pose  a  threat  to  world  peace 
(sound     familiar?)     by     tor- 


pedoing the  passing  "un- 
friendly" (to  them)  shipping. 
However,  in  typical  Kimgon 
style,  it  takes  them  awhile  to 
*'zero  in"  before  they  can 
fire.  The  amount  of  time  it 
takes  to  zero  in  is  directly 
proportional  to  the  size  of 
the  section  of  ocean  you  have 
selected.  In  other  words,  the 
larger  the  area,  the  more  time 
you  have  to  get  them  before 
they  get  you. 

You  arc  the  captain  of  a 
depth  charge  carrying 
destroyer.  Your  mission  is  to 
rid  the  seas  of  the  evil  Kling- 
on torpedo  base  by  destroy- 


ing it  with  the  ship's  depth 
charges.  This  is  accomplished 
by  entering  the  detonation 
coordinates  of  a  depth  charge 
and  using  ship  sonar  reports 
to  find  the  location  of  the 
base. 

The  request  '*deto nation 
coordinates?"  ("SPLASH  . . . 
THUMP")  is  a  request  to 
enter  the  three  numbers 
where  you  think  the  base  is. 
Type  a  y  (north/south)  co- 
ordinate, an  X  (east/west)  co- 
ordmate,  and  a  depth  (zero  is 
the  surface)  coordinate,  in 
that  order,  separated  by 
commas. 


You  will  then  get  a  sonar 
report  telling  where  your  shot 
was  in  relation  to  the  target. 
For  example,  if  sonar  re- 
ported the  depth  charge  was 
'*SOUTH;"  "EAST,"  and 
'TOO  HIGH,"  the  next  shot 
would  have  to  be  more  north 
(larger  y  coordinate),  further 
west  (smaller  x  coordinate), 
and  deeper  (larger  depth  co- 
ordinate). I  use  y,  X,  depth 
instead  of  x,  y,  depth  because 
people  are  used  to  saying 
"southeast"  —  right? 

Anyway^  so  the  game  goes 
until  either  the  evil  Klingon 
base  is  destroyed  by  a  depth 
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10  flIKT"THI3    IS   THE  DEfTH   CHAflGE  GAME" 

ZO   REM   BY  MAFIK  HEKIO   POH  A  COHPUCOLOH  BOOl 

30   PalJIT*lOU  AHE   THE   CAPTAIN  OP  A  DESTEOlEfi  LOOKIHG  POH" 

(to  PHIBT'THS   EVIL  KLIItGOl*  LTlfDERWATEH  TORPEDO    BASE-" 

50  PHIWT 

60  FRi(IT"TfOUB  JOB  la  TO   DESTHOr  THE   BASE  USING  YOUB  DEPTH ■ 

70  PBIKfCBAI^ES   BEFORE  THE  MLIirGOS*iS   ZERO   IM  AffD  TOBFEDO" 

60  TOl!JT"rOll   AWD  TAKE  OVEH  THE  SEAS.* 

90  PEITT 

100   Fai!lT*TOO  tHAt   SPKCI?!   THE  KAXIMTJM   SKAHCH  AHEA   ffif  GIVIIG" 

110   PHrrTEHEE   inmBEES--01*E  FOB  THE  Y  AXIS   {^CBTE/SmmU 

115   fBirpt'^E  X  AXIS    (EASt/WESl!),    AID  HEPTE. 

120   PHI  WT"  THE  lABGEE   THI  AHEA   ToE  HOHB   SHOTS   IW   GET* 

130  pai*t*aEPoaE  the  kxiwioits  zEao  iv  ato  toepedo  you- 
i¥)  PBirr 

150  Pll!rT*TO  KAKE  A  SWkf,   Ell^B  THE  THESE  miHBEHB   Ut   Xf    D£Fm>« 

160   FBI WT* WHERE  YOU    THIHK   THE   BA5E  I3«      THE  SHIP'S   SOKAB* 

170  PaillT*WILL  HEPOST   BACK  VSSBE  THE  SHOT  VAS   IW  MLiTIQIl  TO" 

180   Paint" T1£E   MB£.      GOOIS  LUCK  11 1* 

185  FRINT 

190  HE5!  SET  UP  COTOITIO»S 

200   t1[PUT"l1AXimrN   SEABC^  AHEA   (T>    X«    TEFTEU   A^BtC 

£10  LST  Y-I?rTCA*ir?iD(l)| 

220  LET  X»IirPCB*fl1iD(l)J 

230  l^T  Z^litTtC*ai«D(l)J 

335  H^   SHOT  LIHIT 

21^0  1ST  S-lliTC£A+B*C)/5) 

250   FOB  L-1   TO  S 

260   3B3I  STAHT  SHO0TIW& 

£70    IF  I^S-1    TttEK  PHI KT" SETTEE  HUHfllC. .  .THEY'HE   ^EHQING  IN   FAST!* 

280   PBI»T 

290    IllPDT*DETON"ATIOfI   COOflDlNATES*  i    D,E,F 


lit  SOKE  SYSTEltS 


300   PHI NT 
310   PHINT*SPUSHI" 
320   FOE  H-1  TO  15 
330    PHIMT"         I" 
3W    WEXT  H 

350  PBIWT*        ' TIOKF* 

355  BEM  "DEL"   CAT*  HE  SUBSTITUTED  POl  TEE 

360   PHIWT 

3^5  SBH  SOKAH  REPORT 

370   IF   D<*Y   THEl   GOTO   *>20 

380    IF   B<»3t  THEP  GOTO   *i40 

;|90    IF  F<»2   IHE^  GOTO   i^O 

kOO  PEliri*BL*HJI-— ^ STATIOl  V^FEmtSDtlt        THE  MQElET 

WJ5  PEIWT*IS   SAFEP 

«I10  GOTO   S30 

%20   If  0<f  THBW  Pai NT* SOUTH" 

•^30   IF  D*Y  THE*  PHI TT* ifOlTH* 

hi*Q    IP  E<X  THEN   PHIWT"WEST" 

l^50  IF  EH  TSBl  PBliiT"£AST" 

460   IF  F^Z  THEN  f^WT*TOO   HIGH* 

*70   IP   f^Z  THSf  FHITTTOO  LOM* 

460   MEXT  L 

490   PHI IT 

4*95  Pfll  NT*  WHOOSH — KEHBOOHM  1 1* 

500   PRINT 

510   PBlrPYOU'Ve   BEBN  aiTMU      AMITDON  SHIFllltl" 

5Z0  PHI NT* ITS  ALL  OVER   BUT  THE  SHOUTING" 

525  PRIWT 

530    INPUT"THY  ACAIN7    tl^YESf:    T 

540    IP   f"l    THBN   GOTO    200 

550  Em 


Fig.  3.  Program  listing. 


charge  ("BLAM"),  or  the 
Kiingons  finally  "zero  in" 
and  torpedo  you  ("WHOOSH 
...  KERBOOM!'*).  Fig.  2 
shows  a  sample  run  to  illus- 
trate how  this  can  work. 


The  Program 
Fig*     3    is 


the    progrann 


listing.  Except  for  the  ran- 
dom number  generation  at 
210  through  230^  you  should 
have  little  difficulty  in 
adapting  the  program  to  your 
system.  For  the  random  gen- 
eration statements,  the  idea  is 
to  generate  a  random  integer 
between  zero  and  your  maxi- 


mum area  value.  If  you  have 
some  trouble  getting  it  goings 
try  this: 

245  PRINT  Y,X,Z 

That  will  print  your  ran- 
dom values  to  troubleshoot 
other  parts  of  the  program 
(or    cheat    at    the   game,   if 


that's  what  you  want).  Most 
of  the  program  is  pretty 
much  self-explanatory.  Ill  be 
more  than  happy  to  answer 
any  questions,  as  long  as  you 
enclose  a  self -addressed 
stamped  envelope  for  my 
answer. 

Good  luck-  Have  fun,  ■ 


My 
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C^^^^^  COD£ 

_       ^^^^1  TRAINER 

y       ■^■■H  KEVER 

COWPUTER        OUTPUT     PHONES 


055!. 


MOftSF  CODE  TRAIUB^ 
KEYO*  The  MGTK  is  a  ha  : 
wafQ/$ctfhv9#e  .package  wf -l": 
atom  yoLf  ojmpjer  loTCACH 
Morse  Csde,  key  yom  imfts- 
mitisr  and  send  prestored 
itWTEigp*!  Uses  "Nevif  Ckxie 
MetMxr  for  Morse  traifwiQ 
The  MCTX  xB  o0iC3iy  tsoi^^ 
from  your  coTT^ptiiBr  and  is  aJsQ 
me^ianca%  iscl^imd  tarn 
ytMjr  nwisnitjet^  BAStC  pro- 
grains  ^m  ivkJclBd  wntter*  m 
MITS  SA9C.  PTCO  BASICS 
and  NoFfh  Slgr  BASIC  KM  Pnoe 
S29jOQ.  D^E^ry  ts  tmrn  stock 

no 
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Tf  mrt 


oe 
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-25M  F^wep  Supplu 


^^; 


PS-25M  -  21  lb.  6  oz. 
Wired  &  tested  ($8.42  par  lb.) 
Kit  (  $7.25  per  IbJ    ... 


The  competition 

Weighs  about  10  lbs.  less  than  the  PS-2SM 

($12.63  per  lb.) $139.00 


$179.95 
$154,95 


25  Amp  regulated  power  supply  with  fold  back  current  limiting^  over  voltage 
and  transient  protection.    Also,  output  voltage  and  current  meters. 


You  might  find  a  cheaper  power 
supply,  but  you  can't  find  one  as 
well  built  with  top  quality  com- 
ponents.   Other  power  supplies 
with  lighter  weight  transformers 
and  components  are  no  match  for 
the  VHF  Engineering  PS  25IVI. 
It  is  rated  at  20  amps  continuous 
duty  (not  10  amps).    This  power 
means  extra  dependability  and 
versatility  when  you  need  ft. 


Compare  VHF  Engineering's  quality  and  specifications. 
PFATI  IRFR  QPPriPinATinhj<; 


FEATURES 

Over-yoltage  protection  crowbar. 
Electrastatic   shield   for   added    transient 
surge  protection. 

A   fold  back   output    limiter  operates  for 
foads  outside  of  the  opereting  range. 
Isolation    from    ground.    The   circuit    is 
fso fated  from  the  case  snd  ground* 
1 1  5/220  volt  input  -  50/60  cycle. 
Units  ere  factory  wired  for  1 10  volt  AC, 
50/60  cycle  power.  A  simple  jumper  will 
reconfigure  the   input  for   220  volt  AC, 
50/60  cycles* 

Temperature  range-operating  Oto  +55  C. 
Black  anodrzed  aluminUm  finish. 


SPECIFICATIONS 

Voltage  Output' 

adJLt stable  between  10-1  5V 
Load  Ragufatiofi: 

2%  from  no  load  to  20  amps 
Current  Output: 

25  amps  intermittent 

(50%  duty  cycle) 

20  amps  continuous 
Rrpple: 

50  mV  at  20  amps 
Weight' 

25  pounds 
Size: 


^0mihf&ii^^ 


^>^:^  .•.•vj-  ■vy.-'i  ■  ■'  ■:  ^^:  :■:':■.  ■■ .  :•  :•  >•  ■■  ■-■  * 


'■>*  J  ."/j-:  ti^f^- V  ^- 


if  engineering 


vs 


r  / 


VISA' 


Wf.  MNOA 


fr-K  ^^  ^"^  ^  -\  ."  % 


'^mm 


master  charge 

.      THE  thtC^iAPfK  CAflD 


DIVISION    DIVISION  OF  BROVUNIAN  ELECTPONICS  CORP, 

320  WATER  STREET  /  BINGHAMTON,  NEW  YORK  13901   /  PHONE  607  7239574 

F.O.B.  Binghamton   /   Prices  and  specif  ications  subject  to  change  without  notice,    /   Export  prices  slightfy  higher. 
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Athens  OH  45701 


You 

Want  To  Know 
Where  You  Are 


loran  C  receiver:  part  I 


Loran-C  is  a  pulsed  low- 
frequency  (LF)  hypep 
bolic  navigation  system  which 
is  Msed  on  measurement  of 


the  time  difference  in  the 
arrival  of  signals  from  station 
pairs  in  the  user  coverage 
area.  The  time  differences  are 


SECONDARY  (XI 


RECEIVER 

oa  serves: 

(HYPERBOLIC    FlXl 


TRAi^SM(TT£H 
SECONDARY   \t\ 


Fig  h  Hyperbolic  fix  geometry.  TDX  -  the  iociis  of  all 
positions  where  the  observed  time  difference  between  the 
times  of  arrival  of  the  M  and  X  signal  Is  constant,  (Illustration 
from  CG-462  Loran-C  Users  Handbook,  August^  1974^  U.S. 
Coast  Guards  Washington  DC 


directly  related  to  a  distance 
measured  from  the  observer 
to  each  of  the  stations,  as 
shown  in  Fig,  1.  The  locus  of 
all  points  with  the  same 
microsecond  time  difference 
is  a  hyperbola  or  a  line  of 
position  (LOP).  The  inter- 
section of  two  or  more  LOPs 
provides  a  fix  and  defines  the 
position  of  the  observer  rela- 
tive to  the  two  station  pairs 
used  in  the  measurements,  in 
this  case  M-X  and  MY, 

The  precision  depends  on 
the  receiver's  ability  to 
measure  time  intervals  accu- 
rately and  the  observer's 
ability  to  correct  for  propaga- 
tion errors.  Charts  and  rate 
tables  are  published  by  the 
U.S.  Department  of  Defense 
(DOD)  (Mapping  Agency  (see 
Table  1).  Propagation  of  LF 
signals  is  quite  stable  for  the 
ground  wave  out  to  600  miles 
or  so  (1000  km).  Reduced 
accuracy  signals  can  also  be 
received  out  to  1200  mites 
(2000  km). 


The  Mini-L  receiver  is  a 
basic  rf  front  end  or  con- 
verter for  the  loran~C  pulse 
format  It  can  provide  about 
1 -microsecond  timing  pre- 
cision on  the  ground  wave 
signal.  This  corresponds  to 
about  500  feet  at  500  miles 
or  so.  Commercial  receivers 
using  a  100- nanosecond  (10 
MHz)  clock  can  provide  great- 
er precision,  but  they  are 
usually  much  more  complex 
than  the  Mini-L. 

The  idea  here  is  to  provide 
the  experimenter  with  a  100 
kHz  rf  front  end  which  can 
actually  be  used  for  elemen- 
tary navigation  experiments 
and  for  time-frequency 
measurements  at  the  1-micro- 
second  timing  precision  level. 
The  Mini-L  is  not  a  navigation 
system,  but  rather  is  only  an 
rf  front  end  which  generates 
interrupt  requests  or  timing 
pulses  locked  to  the  ioran-C 
signals.  It  is  up  to  the  user  to 
generate  his  own  software  or 
hardware  timing  methods 
from  the  Mini-L  output 
pulses*  Some  ideas  and 
possible  ways  of  using  the 
Mini-L  are  presented  in  this 
article  for  those  who  are 
skilled  in  the  receiver  inter- 
face fabrication  art 

Some  commercial  receiver 
systems  may  involve  50  !Cs 
per  LOP  in  digital  hardware- 
Other  very  complex  loran-C 
systems  have^  in  the  past, 
involved  multiple  processors 
where  a  separate  micro- 
processor is  used  to  keep 
track  of  each  station  pair,  and 
still  another  uP  is  used  for  a 
synchronization  or  search- 
mode  channel.  This  is  beyond 
the  capability  of  most  ama- 
teurs, so  some  simpler  alter- 
natives are  suggested.  One  of 
the  things  that  most  radio 
amateurs  can  do  is  use  loran- 
C  as  a  time-frequency  stan- 
dard reference  source. 

Radio  amateurs  may 
recall,  and  probably  some 
mariners  still  use,  the  APN-4 
or  R-55,  APN-9  loran-A  re- 
ceivers of  World  War  II 
vintage,  operating  in  the  160 
meter  band  above  the  AM  BC 
band.  Loran-A  has  restricted 
radio  amateur  use  of  the  160 
meter    band    since    the    late 
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1940s.  The  loran-C  system  is 
intended  to  eventually  re- 
place loran-A,  although  the 
phaseout  will  be  quite  slow. 
Loran*C  is  designed  for 
improved  precision,  reducing 
the  effects  of  sky  waves,  and 
provides  greater  coverage 
with  fewer  stations  than 
loranr^A.  A  problem  m  the 
past  with  loran-C  has  been 
the  cost  to  achieve  these  goals 
for  the  average  receiver  user. 
The  advent  of  micro- 
processors and  modern  IC 
circuit  techniques  provides 
means  for  possibly  reducing 
this  cost-complexity  problem 
so  that  loran-C  receivers 
might  become  available  at 
much  less  cost  The  Mini-L  is 
a  start  in  that  direction. 

Loran-C  is  a  hot  prospect 
at  the  moment  for  a  general- 
purpose  locating  system  in 
the  CON  US  (continental 
U.S.A,),  as  well  as  the  coastal 
confluence  regions  of  North 
America,  the  North  Atlantic, 
Europe,  the  North  Pacific, 
and  elsewhere-  There  were 
some  22  chains  operating  or 
planned  on  a  worldwide  basis 
as  of  1976,  including  two 
chains  in  the  U.S.SR.  Fig,  2 
illustrates  the  east  and  west 
coast  US. A.  chain  coverage. 
High  precision  has  been 
demonstrated  In  locating 
ground  reference  points  for 
public  service  vehicles  by  the 
DOD,  the  state  of  New  York, 
and  others,  where  an  rf  front 
end  in  the  vehicle  telemeters 
the  raw  loran-C  pulse  rate 
data  back  to  a  central  pro- 
cessor over  an   HF  or  VHF 


communications  link. 

Loran-C  coverage  for  the 
US.  A-  will  increase,  with 
some  new  chains  becoming 
operational  in  the  period 
from  July,  1978,  to 
February,  1 980.  Table  2  is  a 
list  of  the  new  chain  configur- 
ations. These  stations  should 
provide  at  least  one  trans- 
mitter for  all  observers  in  the 
continental  US,  A.  when 
loran-C  is  used  as  a  time- 
frequency    reference  source. 

Mariners     and     airborne 

users  claim  repeatability  of 
50  feet  in  locating  reference 
buoys  or  touchdown  points 
when  using  a  10  MHz  (100 
nanosecond)  local  clock  refer- 
ence in  the  receiver  processor. 
The  DOD  has  recommended 
loran-C  and  the  military 
lorarhD  as  standards  for 
future  airborne,  marine,  and 
ground-based  locating 
systems.  The  U.S.  Army 
Signal  Corps  has  demon- 
strated remarkable  precision 
in  backpacking  sets  with  16K 
words  of  processor  memory 
in  locating  the  same  ground 
reference  point  at  almost  any 
time  of  the  day  or  night  with 
loran-C-D,  Airborne  users  are 
studying  loran-C  to  augment 
wide-area  navigation  methods 
(R'-NAV)  where  the  GDOP 
(geometric  dilution  of  pre- 
cision) errors  are  usually  less 
than  for  present  VOR-DME 
methods. 

The  U.S.  Naval  Observa- 
tory keeps  track  of  the  timing 
precision  of  all  the  loran-C 
chains.  They  can  be  accurate 
to    within  0.1    microseconds 


wFsr  ca*sr 

€t4AififS 


a  £MST  COAST 
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Publication  n umber 

Loran-C  rate  tables 

Pric9 

221(1001) 

East  coast  U.S.A,  (Pair  9930-W) 

$Z25 

221  i  1002) 

East  coast  US, A.  (Pair  9930-Y) 

2.25 

221(1013) 

East  coa^  U.S.A.  (Pair9930-X) 

Z2S 

221(1014) 

Eastern  US.A.  (PaBT  9930-2) 

Z25 

221(2018) 

West  coast  U.S.A.  (Pair  9940-X) 

2.25 

221(2013) 

West  coast  U.S.A.  (Pair  9940-Yj 

2.25 

Cttart  number 

Loran  tables  and  diagrams 

Price 

SI  30 

Loran-C  coverage  diagram. 

scale  1:45,000,000 

$3.00 

5148 

Loran  interpolator  diagram 

1.50 

Table  L  Loran-C  charts  and  tables  are  avaifable  from:  Defense 

Mapping  Agency,  Hydrographic  Center  Depots  580}  Tabor 
Ai^enue,  Philadelphia  PA  19120,  phone:  (21 5)'69 7-4262;  or 
Defense  Mapping  Agency ^  Hydrographic  Center  Depot;  Clear- 
field  UT  84016,  phone:  (801  )-7 73-3254.  Order  east  or  west 
coast  publications^  as  needed.  In  addition^  write  for  catalog 
and  prices  of  the  7800-  7900  series  loran-C  plotting  charts  and 
GLC'C-serles  global  loran-C  charts. 


per  day,  or  about  1  x  10' 12^ 
This  is  a  super- accurate  clock. 
The  signals  may  be  used  to 
determine  the  offset  of  local 
clocks  with  a  relatively  simple 
calibration  method.  In  a 
matter  of  a  few  minutes,  it  is 
possible  to  determine  the 
offset  of  your  1  MHz  crystal 
oscillator  to  within  1  x  10'^ 
with  respect  to  loran*Q  and, 
IP  a  24-hour  period,  you 
should  be  able  to  determine 
the  offset  a  few  orders  of 
magnitude  better,  if  you 
happen  to  have  a  propor- 
tional oven-control!ed  clock 
that  is  stable  enough  to  be 
worth  this  precision  measure- 
ment effort 

For  navigation,  a  high- 
precision  clock  on  board  the 
receiver  processor  is  not 
required.  Generally,  the  local 
reference  should  be  within  1 
X  10-5^  or  10  cycles,  at  1 
MHz  for  1 -microsecond 
timing  precision  (about  500 
feet)  or  within  1  x  lO-^  for  a 
10  MHz  clock  with 
1 00-nanosecond  measure- 
menl    precision.    The    repe- 


tition rate  of  the  chains  is 
always  less  the  100,000 
microseconds,  thus  a  receiver 
is  always  capable  of  updating 
itself  every  0.1  seconds  or 
less* 

Radio  amateurs  and  micro- 
computer buffs  who  are 
skilled  in  the  receiver  inter- 
face electronics  art  can  easily 
provide  themselves  with  a 
loran-C  front  end  for  less 
than  $100  worth  of  parts. 
The  front  end  provides  signals 
to  a  BCD  or  binary  word 
generator  for  each  loran-C 
pulse  under  a  combination  of 
hardware  and  software 
control,  depending  on  the 
needs  of  the  user*  A  loran-C 
processor  and  CPU  with 
memory  can  provide  the  ama- 
teur with  a  mobile,  marine,  or 
airborne  navigation  set^  as 
well  as  be  used  as  a  bench 
monitor  for  a  house  time- 
frequency  standard  reference. 
A  simplified  processor  might 
require  4K  or  less  memory. 
Commercial  receivers 
presently  sell  in  the  $2k  to 
$20 k  class,  with  a  $5k  model 


PULSE   envelope:   SKftPE"  1*f'*""; 
I m  MtCRO$ECONp$ 


fOj.S 


CVCLE    ZERO 
CROSSING    TO   BE 
tDENTIFlEO    AND 
TRACKEO 


Fig,  Z  North  American  loran-C  coverage  (March,  J 977), 


Fig.  3.  Loran-C  pulse. 
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using  a  microprDcessor  and 
readout  systems  for  deter- 
mining two  lines  of  position 
in  a  microsecond  time-differ- 
ence nriodcj  which  can  be 
directly  read  from  charts  or 
tables  published  by  the  DOD 
and  the  U.S.  Coast  Guard 
(USCG).  Loran-C  users 
should  obtain  a  copy  of  the 
usee  CG462  Loran-C  Users 
Handbook  (1974  edition  or 
later)  from  a  local  USCG 
district  office.  Another  very 
useful  source  of  information 
is  the  Wild  Goose  Association 
(WGA),  c/o  Lloyd  D.  Higgin- 
botham,    4    Townsend    Rd*, 


Station 

TD 

Power 

Seneca  NY 

MASTER 

m    * 

1  mW 

Caribou  (VIE 

SLAVE W 

11000 

.35  mW 

Nantucket  MA 

SLAVE  X 

25000 

.3mW 

Carolina  Beach  NC 

SLAVEY 

39000 

.7mW 

Dana  1 N 

SLAVE  Z 

? 

.4mW 

Dana  1 N 

MASTER 

m     m- 

.4mW 

Mai  one  FL 

SLAVE  W 

11000 

1  rrm 

Seneca  NY 

SLAVE  X 

28000 

1  mW 

Int.  Falls  MN 

SLAVEY 

44000 

7 

Malone  FL 

r 

MASTER 

■    m- 

1  mW 

G range vllle  LA 

SLAVE  W 

1 1 000 

1  mW 

RaymondviHe  TX 

SLAVE  X 

23000 

.4mW 

Jupiter  FL 

SLAVEY 

41000 

.3mW 

Carolina  Beach  NC 

SLAVE  Z 

59000 

JmW 

Hfirolina  Beach  NC 

MASTER 

■»■  ■» 

.7mW 

Jupiter  F  L 

SLAVEW 

11000 

.3mW 

Cape  Race  NFLD 

SLAVE  X 

28000 

t.SmW 

Nantucket  MA 

SLAVE  Y 

49000 

.3  mW 

Dana  IM 

SLAVE Z 

65000 

,4mW 

Pal  Jon  NV 

MASTER 

im     Ml 

,4mW 

George  WA 

SLAVEW 

11000 

1.2  mW 

Midd  etown  CA 

SLAVE  X 

27000 

.4mW 

Spf^rch light  IMV 

SLAVE  Y 

40000 

,5mW 

Acton  MA  0172a  The  WGA 
publishes  a  yearly  Radio 
Navigation  journal  devoted 
to  loraa  The  1976  issue  is 
full  of  information  on  basic 
receiver  operational  prob- 
lems. Membership  in  the 
WGA  is  $10/year.  As  a 
member,  you  receive  periodic 
newsletters  and  copies  of 
their  annual  reports.  WGA 
also  sponsors  an  annual  con- 
vention for  ioran  buffs  and 
anybody  else  who  is  inter- 
ested. 

Principles  of  Operation 

The     basic    principle    of 


Remarks 


operation  of  [oran-C  involves 
slave  stations,  which  transmit 
groups  of  8  pulses  separated 
by  exactly  1  ms  intervals,  and 
a  master  station,  with  a 
9^pulse  group  inserting  an 
additional  1  ms  gap  before 
the  ninth  pulse  for  easy  iden- 
tification. High  radiated 
power  in  the  200  kW  to 
1  megawatt  range  is  transr 
mitted  from  each  station  such 
that  most  users  will  have  a 
positive  S/N  in  their  receiver 
for  a  20  kHz  bandwidth  on 
the  ground  wave  at  ranges  up 
to  1000  km  (600  miles). 
Usable   signals    for  most  re- 


Northeast  U.S,  chain:  GRi 99600,  July,  1978 


Double  rate  shared  with  east  coa^  chain 


Double  rate  shared  with  east  coast  chain 


(present  east  coast  chain  —  operational  February,  1980) 


Great  Lakes  chain:  GRt  99300,  February,  1980 


Double  rate  shared  with  southeast  chain 


Double  rate  shared  with  northeast  chain 


Southeast  U.S,  chain;  GRl  79800,  August,  1978 


Double  rate  shared  with  east  coast  chain 


(present  east  coast  —  operational  July,  t979) 


GRi  99300  untU  July,  1979 

U.S.  east  coast  chain  —  discontinued  July,  1979 

Double  rate  shared  with  southeast  chain 

Double  rate  shared  with  North  Atlantic  chain 

Double  rate  shared  with  northeast  chain 


U.S.  west  coast  chain:  GRt  99400  {operational) 
Double  rate  shared  with  west  Canada  chain 


Table  2,  Planned  Loran-C  coverage  for  the  U.S.A.  Note:  reconfigured  station  coverage  starting 
injuiy,  J 978. 


ceivers  are  a! so  obtained  out 
to  about  1660  km  (1000 
miles),  with  somewhat 
reduced  accuracy  due  to  sky 
wave  contamination  of  the 
ground  wave  signal. 

The  shape  of  each  trans- 
mitted pulse  is  very  carefully 
controlled  at  the  transmitter 
so  that  the  user  can  identify 
the  third  zero  crossing  of  the 
50%     envelope     amplitude 
point    when    using    a    hard- 
limiting  type  of  receiver  input 
circuit.  It  does  not  matter  if  a 
receiver  chooses   the  second 
or  fourth  zero  crossing  here, 
but  what  is  important  is  that 
the  receiver  must  measure  the 
same  relative  zero  crossing  for 
all  signals  used  in  the  actual 
tinr^e-difference  measurement. 
By  determining  one  of  these 
early  zero  crossings  before  65 
microseconds,  as  in  Fig.  3^  it 
is  possible  to  largely  eliminate 
sky    wave   contamination   of 
the    pulse    envelope,    which 
starts  to  rise  after  the  first  30 
microseconds  in  most  of  the 
user     coverage     area.     The 
stations   transmit   groups   of 
pulses^  as  illustrated  in  Fig.  4^ 
with    a    known  coding  time 
delay   (TD)  which  enables  a 
receiver  to  predict  when  to 
start    looking    for   the   time 
differences    in    comparing   a 
particular     slave     with     the 
master.   The   pulses  are  also 
phase-coded   so   that  further 
sophistication    is   possible  in 
identifying     stations     and 
eliminating  interference.  The 
phase     code    repeats    every 
other     GRI     and     can     be 
averaged  out  in  a  simplified 
measuring  system.  The  GRI  is 
a     constant     99300     micro- 
seconds for  the  present  east 
coast  U.S.A.  chain  and  99400 
microseconds    for    the    west 
coast    U,S.A.    Thus   a    timer 
routine  in  the  receiver  sensor 
processor  can  be  set  to  one  of 
these  known  rates  for  naviga- 
tion in  a  particular  coverage 
area.  The  GRI  and  slave  TDs 
become  the  initial  conditions 
to  tell  the  receiver  what  time 
differences  to  measure. 

Loran-D  is  a  military 
system  which  uses  a  com- 
pati  ble  1 6-pulse-per-station 
format,  also  at  100  kHz  and 
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usually  at  less  power.  These 
will  often  be  observed  in 
lorarhC  receivers^  but  the 
senspr  processor  can  be 
arranged  to  ignore  this  type 
of  cross-chain  interference 
which  is  not  at  the  same  GRI 
as  the  desired  loran-C  signal. 
The  spacing  between  pulses 
of  the  ioran-D  signals  is  0,5 
ms,  or  half  of  the  normal  1 
ms  spacing  for  loran-C  Mini 
loran-C  chains  are  also  some- 
times used  for  local  area 
navigation,  and  private  chains 
for  operation  in  certain 
offshore  areas  are  possible  by 
special  arrangements  with  the 
USCG.  These  usually  operate 
with  a  low  power  level  of 
only  100  Watts  per  station, 
have  a  very  limited  cover  age, 
and  generally  do  not  interfere 
with  the  operation  of  the 
major  chains.  GRI  rates  can 
be  chosen  so  that  a  receiver, 
when  used  in  a  particular 
area,  does  not  have  much  of  a 
furoblem  locking  up  on  the 
desired  repetition  rate.  When 
atn  observer  first  starts  to  look 
at  raw  loran-C  signals  on  a 
simple  oscilloscope  display, 
dozens  of  signals  may  be 
observed,  particularly  at 
night,  when  sky  waves  pre^ 
dominate  for  the  more 
distant  signals. 

The     most     controversial 
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Fig.  4,  Example  of  received  loran-C  signal. 


aspect  of  loran-C  receiver 
operation  is  the  proper  identi- 
fication of  the  third  cycle. 
Sky  wave  contamination  of 
the  received  pulse  envelope 
can  often  result  in  confused 
identification  of  the  proper 
starting  point  for  determining 
the  desired  time  differences. 
Receivers  sometimes  use  what 
is  known  in  the  trade  as  a 
derivative  adder  or  a  deiay- 
and-adder  circuit.  This 
provides  an  envelope  cycle 
deriver  (ECD).  One  form  of 
the  circuit  consists  of  com- 
bining the  envelope  signal 
with  a  delayed  version  from 
the  same  envelope  detector  in 
an  adder,  which  generates  a 
peak  amplitude  at  the  desired 
third  cycle*  This  depends  on 
having  an  envelope  detector 
and  front-end  bandwidth  of 
approximately  20  kHz,  so 
that    the    rise    time    of   the 


recovered  envelope  is  pre- 
served at  the  input  to  the 
derivative  adder. 

The  second  part  of  this 
articfe  will  present  the  com- 
plete circuit  details  of  the 
Mini-L  loran-C  receiver  front 
end.  This  will  include  an  an- 
tenna preamplifier,  the  basic 
rf  envelope  processor  board,  a 
suggested  GRI  rate  generator 
for  frequency  standard  cali- 
bration, and  some  KIM  soft- 
ware for  time-interval  experi- 
ments. 

Fig,  5  shows  a  family  of 
exp  erf  mental  loran-C  re- 
ceivers. 

The  bibliography  lists  ad- 
ditional reference  material  for 
those  readers  who  wish  to  dig 
deeper  into  the  loran-C  art  ■ 
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^_r°  U  RANDOM  WIRE  ANTENNA  TUNER 


All  band  operation  (160-10  meters) 
with  any  random  length  of  wire. 
200  watt  output  power  capa- 
bility—will work  with  virtually  any 
transceiver.  Ideal  for  portable  or 
home  operation.  Great  for  apart- 
ments and  hotel  rooms— simply 
run  a  wire  inside,  out  a  window,  or 
anyplace  available.  Toroid  induct- 
or for  small  size:  4-1/4"  X  2-3/8" 
X  3/'  Built-in  neon  tune-up  indi- 
cator.  SO-239  connector.  Attract- 
ive bronze  finished  enclosure. 

only  $Z^#^^ 

THE   ORIGINAL   Random   Wire  Amenna 
Tuner.     ,  in  use  by  amateufs  for  6  years 


sst  t-2   ULTRA  TUNER 


Tunes  out  SWR  on  any  coax  fed  antenna  as  well  ^  random 
wires.  Works  great  on  all  bands  {160-10  meters)  with  any 
tran^etver  running  up  to  200  watts  power  output. 
Increases  usable  bandwidth  of  any  antenna.  Tunes  out  SWR 
on  mobile  whios  fnim  inside  your  car. 
Uses  tor  aid  inductor  and  specially  made  capacitors  for 
small  size:  5!^"  x  2%**  x  2/2,"  Rugged,  yet  compact 
Attractive  bronze  finished  enclosure.  SO-239  coax  con- 
nectors are  used  for  iransmitter  input  and  coax  fed 
antennas.  Convenient  binding  posts  are  provided  for  ran- 
dom wire  and  ground  connections. 


only  $39.95 


sst  t-3 

IMPEDANCE 
TRANSFORMER 


$1 9.95 


Matches  52  ohm  coax  to  the  lower  impedance  of  a  mobile 
whip  or  vertical  12  position  switch  with  taps  spread 
between  3  and  52  ohms.  Broadband  from  1-30  MHz.  Will 
work  with  virtually  any  transceiver— 300  wattoutput  power 
capability^  SO-239  connectors.  Toroid  inductor  for  small 
size:  2-3/4"  X  r  X  2-1/4/'  Attractive  bronze  finish. 


GUARANTEE 

Ail  SST  products  arc  ^aranieed  for  1  yean  In  addition,  ihey  may  be  returned 
within  10  days  for  a  full  refund  (less  shipping)  if  you  are  not  saUsned  for  any 
reason.  Please  add  %2  for  shipping  And  handling.  Calif,  residents,  please  add  sale^ 
tax.  COD  orders  OK  bv  phone. 


^1  r'*  *c 


SST^i 


Ml  PITT 
IV 
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SST  A-1 
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HlipS 


VHF  AMPLIFIER  KIT 

1  watt  input  gives  you  15  watts  output 
across  the  entire  2  nrreter  band  without 
re-tuning.  This  easy  to  build  kit  [approx, 
1/2  hr.  assembly)  includes  everything  you 
need  for  a  complete  amplifier  All  top 
quality  components.  Compatible  with  all 
1-3  watt  2  meter  transceivers. 
Kit  includes: 

•  Etched  &  drilled  G-10  epoxy  solder 
plated  board, 

•  Heat  sink  &  mounting  hardware.  Alt 
components  —  including  pre^wound 
colls, 

•  Top  quality  TRW  RF  power  transistor 

•  Complete  assembly  instructions  with 
details  on  a  carrier  operated  T/R  switch. 

only  $29,95 

$49,95  wired  &  tested 


ROBOX  1      LANA/NDALE.  CALIF. 
SOaBO  ■  C213]    3yB'5BB7 
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A-1 


VHF  AMPLIFIER  KIT 


only  $29.95 

$49.95  wired  &  tested 


1  watt  input  gives  you  15  watts 
output  across  the  entire  2  meter 
band  without  re-tuning.  This  easy 
to  build  kit  (approx.  1/2  hr. 
assembly)  includies  everything 
you  need  for  a  complete  ampli- 
fier. All  top  quality  components. 
Compatible  with  all  1-3  watt  2 
meter  transceivers. 


Kit  Includes: 

•  Etched  &  drilled  C-10  epoxy 
solder  plated  board. 

•  Heat  sink  &  mounting  hardware. 
All  components^ mcluding  pre- 
wound  coits. 

•  Top    quality    TRW    RF    power 

transistor, 

•  Complete  assembly  instructions 
with  details  on  a  carrier  oper- 
ated T/R  switch. 
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GUARANTEE 


All  SST  products  are  guaranteed  for  1  year.  In  addition,  they  may  be  returned  within  10  days 
for  a  full  refund  (less  shipping)  if  you  are  not  satisfied  for  any  reason.  Please  add  $2  for  shipping 
and  handling.  California  residents,  please  add  sales  tax.  COD  orders  OK  by  phone. 


RD.BOX  1      LANA/NDALE.  CALIF, 
9DSBO  ■  t21 30    37B  -  SBS7 
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Erroi  D.  Reid 

UnivGrsity  of  the  Vilest  Indk^ 

Sl  Aug  List  in  e 

Trinidad,  West  Indies 


The  Experimenter's 
Dream  Calculator 


$5  scientific  surplus  special 


A  short   lime  ago,    1  got 
myself   an   S.  D.   Sales 
surplus    scientific    calculator 

for  $4*95*  The  calculator 
comes  completely  assembled^ 
less  case  and  key  tops.  It 
consists  of  two  boards  —  one 
is  the  keyboard  and  display 
section,  the  other  carries  the 
calculator  chips  (MPS2525 
and  MP52526  from  MOS 
Technology)  -  the  high- volt- 
age    generator,     display 


blanking,  and  low-voltage 
detection  circuits.  The  two 
sections  are  connected 
mechanically  by  pressing  27 
vertical  terminals  soldered  to 
the  keyboard  section  into  27 
pi  a  ted- through  holes  on  the 
calculator  chips  section.  Since 
the  terminals  are  not  soldered 
into  the  plated-through  holes, 
the  sections  are  easily  sepa- 
rated. This  is  a  definite  plus  if 
you  plan  to  use  the  calculator 
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Fig.  L  Top  view  of  the  calculator  showing  the  key  functions. 


in  a  microprocessor-based 
system.  You  simply  arrange 
identical  terminals  on  your 
interface  board  so  that  the 
calculator  chips  section  can 
be  easily  transferred  betvi^een 
the  keyboard  section  and  the 
interface  board. 

The  keyboard  comes  with 
only  the  unidentified  pads, 
no  key  tops.  If  you  are  as 
determined  as  I  was,  it  may 
take  you  about  two  hours  to 
work  out  the  function  of 
each  key  posiiion.  Since  I  did 
not  have  access  to  data  on  the 
calculator  chips,  it  was 
mainly  a  case  of  press  and  see 
what  you  get,  I  would  not 
recommend  the  same  to  my 
best  enemy,  so  I  have  pre- 
pared Fig.  1  for  you-  There  is 
no  shift  key,  so  each  key  has 
one  function  only  (except 
possibly  the  MJ  and  D/R 
keys)<  1  expect  tfiai  those 
persons  who  would  take  time 
out  to  buy  a  scientific  cal- 
culator are  aware  of  the  use 
of  the  various  functions  in 
Fig,  V.  However,  let's  ex- 
amine a  few  which  will  en- 
hance the  use  of  the  cal- 
culator, Sin"l,  Cos'^,  Tan'l 


(Cosec,  Sec,  Cot)  can  be 
found  by  evaluating  Sin,  Cos, 
Tan,  then  using  the  1/x  key. 
The  D/R  key  determines 
whether  the  trigonometric 
argument  being  used  is  inter- 
preted in  dep^ees  or  radians* 
When  the  calculator  is  first 
powered  up,  it  comes  up  lo 
the  normal  degree  mode,  and 
the  D/R  indicator  is  extin- 
guished. Pressing  the  D/R  key 
puts  the  calculator  In  the 
radian  mode  with  the  D/R 
indicator  lit  Pressing  the  key 
a  second  time  returns  the 
calculator     to     the     degree 

mode. 

The  Ml  key  has  two  func- 
tions. It  stores  intermediate 
results,    and    it    recalls    the 

stored  quantity  to  the  display 
register.  It  will  only  function 
In  the  store  mode  after  the  = 
key  is  pressed.  Recall  of 
stored  data  occurs  by  sub- 
sequent pressing  of  this  key. 
Neither  of  the  clear  keys  will 
clear  this  memory  register. 
Clearing  is  achieved  by 
storing  a  O,  using  the  key 
sequence  Q  O,  -,  Mt, 

One  very  desirable  func- 
tion which  is  missing  is  XA 
But  don't  start  crying  yet;  I'll 
show  you  a  way  to  beat  this 
disadvantage.  Luckily,  the  X2 
function  is  available,  although 
it's  not  used  in  the  original 
keyboard  design.  Since  you 
are  going  to  add  another 
function  to  the  calculator, 
you  will  need  to  find  another 
key.  Again  luckily,  there  are 
four  redundant  keys  present 
These  are  indicated  in  Fig.  1 
as  the  extra  C,  CE,  Ml,  and  = 
keys.  The  two  keys  of  each 
similar  pair  are  connected  in 
parallel,  so  all  you  need  to  do 
is  disconnect  the  required  key 
and  connect  it  wherever  you 
wish.  Of  the  four  keys  avail- 
abSe,  1  used  the  Inner  Mt  key. 

Here  is  how  you  go  about 
the  modification.  Carefully 
lift  the  adhesive-backed 
plastic  cover  retaining  the 
discs  over  the  key  positions. 
Lift  it  only  so  far  as  to  give 
you  working  access  to  the 
chosen  key  position.  Remove 
alt  the  key  discs  in  the 
immediate  area  of  the  Mt  key 
(inner).  Using  a  high-speed 
burr,  remove  the  copper  area 
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connecting  the  two  Mt  pads 
on  the  top  of  the  keyboard. 
Drill  a  small  hole  [n  the 
position  marked  in  Fig,  1. 
Remove  the  adhesive-backed 
plastic  sheet  protecting  the 
printed  wiring  on  the  under- 
side of  the  keyboard.  Using  a 
strip  of  #32  insulated  wire, 
connect  the  outer  copper  pad 
of  the  inner  M$  key,  using 
the  hole  drilled  to  access  this 
pad  from  the  underside  of  the 
board,  to  the  underside  base 
of  the  Yl  terminal  pin  (see 
Fig.  2).  This  takes  care  of  one 
side  of  the  key.  Again  using 
the  high-speed  burr,  separate 
the  center  conductor  of  the 
inner  Mt  key  from  the  rest  of 
the  circuitry  to  which  it  is 
connected,  at  about  3  mm 
from  the  center  of  the  key 
positioa  Using  a  similar  piece 
of  wire  as  before,  connect  the 
center  terminal  of  the  inner 
Mt  key  to  the  underside  base 
of  the  D5  terminal  pin  {see 
Fig.  2).  Your  modification  is 
now  complete*  Replace  the 
adhesive^backed  sheet  on  the 
underside   of   the   keyboard. 
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Fig,  2  (a)  Expanded  view  of  the  termfnaf  strip  showing  digit  and  segment  output  fines,  (b)  A 
section  of  the  top  of  the  keyboard  showing  where  the  key  discs  haue  been  removed^  where  the 
hole  is  drilled,  and  where  the  outer  pads  of  the  Mt  keys  have  been  separated  by  burring,  (c) 
Bottom  view  of  the  keyboard  showing  the  modifications* 


Carefully  remove  ail  metal 
particles  from  the  areas  you 
burred  on  the  top  of  the 
keyboard.  Replace  the  discs 
carefully  and  press  down  the 
disc-retaining  plastic  sheet 
over  the  area  from  which  it 
was    removed.     Relabel     the 


inner  Mt  key  X^.  Try  a  few 

calculations   to   ensure   all   is 
okay* 

The  only  fault  {if  it  can  be 
called  such)  that  I  could  find 
in  this  unit  is  that,  when  the 
Y^  key  is  used  to  evaluate 
exponents,  the  answer  is  not 


always  an  integer  when  it 
should  be.  Thus^  evaluating 
42  gives  15.9999999  instead 
of  16;  similarly  45  = 
1023,99999  and  not  1024. 
However,  this  does  not  even 
begin  to  be  a  serious 
limitation.  ■ 


iifi  brljolb  tlf^rr  mas  a 
prrat  r£trtf|quakr  for 
tliL*  Angrl  of  tbi^  fCard 
flrsrrtthrfl  frnin  fEirau- 
rti,  mtfi  ratnr  anh  rollrft 
bark  tl?r  stoiir  from  ttyr  door. 

Attfi  titr  Angrl  suib  to  tl|r  uioiitrtt, 
*'ypar  not,  for  i  ftrmiu  that  yr  st^rb 
Drsits  uil|a  iUHB  rrtirifirft.  Sir  is  not 
l^rrr;  for  hr  is  risrn  as  bv  satft.  Coinr 
srr  H}v  plarr  uilfrrr  fl}t  Corii  lay-^' 


2^1|Ptt  tl|t*  i^Unirn  histtplrB  turnt  to 
OSolUrr  •  *  -  anJi  lulirn  tll**H  saui  l^tiii 
tl|ry  marsljippL^A  i|tni:  but  soinr 
hottbti^h,  Auft  9r9it9  ratnr  aitft 
spokr  to  tl|riti  saying,  ^'All  pamrr 
is  glurn  to  nir  in  iBraucn  att^  in 
rartlf.  C%a  yr  ll^rrrforr  and  trarl| 
all  nations  baptising  tfirin  in  tl^r 
namr  of  tijr  Fnthrr,  f*on  anb  ifioly 
spirit,  anit  lo,  {  am  luitb  yon  al- 
luays,  rurtt  to  tt|p  nth  of  tt|F  uiorlffe.'* 

iHatthrai  28,  2-20 
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We  vtfould  like  to  share  the  message 
and  joy  of  Christ  risen  this  Easter. 
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Fig.  h  Reference  oscillator,  3  kHz  low  pass  filter,  and  frequency  dividers. 


About  a  year  and  a  half 
ago,  I  updated  my  APT 
station  to  use  the  new  GOES 
WEFAX  broadcasts  on  1.691 
GHz.  I  built  a  display  capable 
of  reproducing  the  high-qual- 
ity data  that  is  relayed  over 
the  WEFAX  transponder.  This 
article  describes  a  test-pattern 
generator  I  designed  to  align 
or  test  satellite  facsimile 
machines*  The  machine  gener- 
ates twelve  shades  of  grey 
from  black  to  white  and  is 
compatible  with  the  240- 
line/minute  format,  A  good 
machine  will  faithfully  repro- 
duce twelve  or  more  shades 
of  grey.  The  photography  Fig, 
4,  was  made  by  my  machine. 
In  the  original  photograph,  all 
twelve  shades  can  be  distin- 
guished. 

The  electronics  of  the 
test-pattern  generator  are  bro- 
ken up  into  Figs.  1,  2^  and  3, 
Fig.  1  shows  the  2.4  MHz 
clock  and  dividers  along  with 
the  3  kHz  low  pass  filter.  Fig. 
2  contains  more  frequency 
dividers  plus  the  staircase  gen- 
erator. In  Fig.  3,  the  power 
supplies  for  the  generator  are 
shown.  Beginning  with  Fig.  1, 
the  theory  of  operation  is 
discussed  below. 

The  purpose  of  the  elec- 
tronics in  Fig,  1  is  to  generate 
the  appropriate  timing  or 
clock  pulses  needed  to  run 
the  staircase  generator  in  Fig. 
2,  To  begin  with,  a  low-cost 
model  OT-2  oscillator  was 
purchased  fronf^  International 
Crystal  Mfg,  Co.  A  2.4  MHz 
crystal  was  purchased  to  use 
in  the  oscillator.  Many  ama- 
teur satellite  ground  stations 
already  use  this  oscillator  to 
generate  horizontal  sync  in 
their  APT  pictures. 

The  output  of  this  oscil- 
lator, OSC-1,  Is  converted  to 
TTL  levels  by  CRI  and  CR2. 
The  2.4  MHz  square  wave  Is 
buffered  by  U6A  and  B  and 
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applied  to  the  first  frequency 
divider,  UT.  ICs  Ul,  U2,  and 
U3  are  configured  to  divide 
by  ten.  The  output  at  U3j  pin 
1 2^  Is  a  2400  Hz  square  wave. 
This  is  the  APT  and  WE  FAX 
subcarrier  frequency.  Th6 
2400  Hz  square  wave  Is 
routed  two  places.  First  of 
all,  it  is  buffered  by  U6C  and 
drives  further  dividers  on  Fig. 
2.  Also,  the  2400  Hz  square 
wave  is  filtered  by  a  3  kHz 
low  pass  filter,  U4A  and  B, 
on  Fig,  1.  The  low  pass  filter 
rennoves  the  higher  order  har- 
monics in  the  2400  Hz  square 
wave  and  yields  a  clean  2400 
Hz  sine  wave  at  U4,  pin  7. 
Capacitor  C11  provides  dc 
isolation,  while  pot  R9  is 
used  to  set  the  2400  Hz  drive 
level  to  the  staircase  genera- 
tor in  Fig,  2. 

The  2400  Hz  square  wave 
from  U6C  in  Fig,  1  drives  the 
remainder  of  the  divider 
chain  in  Fig,  2,  ICs  U7  and 
U8  divide  the  2400  Hz  square 
wave  down  to  48  Hz.  The  48 
Hz  TTL  square  wave  is  at  U8, 
pin  8,  and  is  used  to  drive  U9, 
a  four-bit  binary  counter.  The 
four-bit  binary  counter  has  a 
special  reset  provided  by 
UlOA  and  8  at  count  twelve. 
This  gives  a  count  of  0  to  1 1 , 
or  twelve  states.  The  A,  B,  C, 
and  D  outputs  on  U9  count 
in  binary  from  0  to  11  in  a 
250  ms  time  frame.  As  these 
four  outputs  progress  in  their 
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F/g.  2.  Staircase  generator 


cm, 2 

1Ngi4 

CR3 

VS-644  bridge 

CR4,  5 

1N4736  6.8  V  zener 

CI -4 

.1  uF  50  V 

C5 

.033  uF  mylar  10% 

C6 

.016  uF  mylar  10% 

C7 

1 500  pF  silver  mica  5% 

C8 

.047  mylar  10% 

C9 

573  pF  silver  mica  10% 

CIO 

12  pF  silver  mica  10% 

Ct1 

luF  50  V 

CI  2^1 6 

.1  uF  50  V 

CI  7 

1100  uF  50  V  electrolytic 

CIS 

,47  uF  50  V 

019.20 

100  uF  25  V  electrolytic 

C21 

47  u  F  50  V 

C22 

11 00  uF  50  V  electrolytic 

023 

.47  uF25  V 

C24 

100  uF  15  V  electrolytic 

025 

A  uF 

R1 

47ony.wio% 

R2-6 

10k  RN55  1% 

R7,S 

47fiy4W  10% 

R9 

20k  1  W20-turn  PC  pot 

RIO 

5kRN55  1% 

Parts  List 

R11,  12 

10k  RN55  1% 

R13 

20kRN55  1% 

R14 

40.2k  RN 55  1% 

R15 

80-6k  RN55  1% 

R16 

10kRN55  1% 

R 17-22 

1 0k  %  W  1 0%                                                                  1 

R23 

10k  RN55  1% 

R24,  2g 

47ny.  W  10% 

R26 

2.2k  Va  W  1 0% 

R27, 28 

820  J^VsW  10% 

T1 

Triad  Model  F-92A  (38  V  ac  e-t  winding  is  used) 

U1-3 

7490  decade  counter 

U4 

MCI  458 

U5 

4016  CMOS  quad  switch 

U6 

7404  hex  inverter 

U7,S 

7490  decade  counter 

U9 

7493  4-blt  binary  counter 

U10 

7400  quad  NAND  gate 

U11,  12 

MCI  458 

U13 

MC7915  -15  V  dc  regulator 

U14 

MC7ai5  +15  V  dc  regulator 

U15 

MC7805  +5  V  dc  regulator 

U16 

MCI  458 

S1 

11 5  V  ac  B  Amp  DPDT  toggle  switch 

OSC-1 

OT-2  International  Crystal  Mfg.  Co.  oscillator 

One  2,4  MHz  crystal  required. 
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F/^.  3.  Power  si/pp/y.  n  IS  a  Model  F-92A  (Triad).  CR3  is  a 
bridge  rectifier.  Four  150- volt  piv  2-Amp  diodes  would  be  a 
good  substitute. 


count  sequence,  they  are  used 
to  adjust  the  gain  of  U1 6A  in 
1 2  steps* 

Each  binary  word  from 
the  7493  produces  or  selects 
a  certain  gain  for  U16A.  To 
begin  With,  assume  the  7493 
is  at  count  0  and  the  A,  B^  Q 
and  D  outputs  are  all  low.  ICs 
U6D,  E,  and  F,  and  U10C 
invert  the  low  conditions  to 
ones  and  drive  the  level  shift* 
ers,  U11  and  U12,  A  logical 
TTL  1 J  going  into  either  U1 1 
or  U12,  yields  +6.8  volts  on 
the  output.  A  logical  TTL  0 
gives  a  -6*8  volts  at  UIVs  or 
U12*s  output.  Since  U11  and 
12  have  all  Is  going  in,  we  get 
+6*8  V  on  all  outputSj  and 
each  section  of  the  4016 
CMOS  switch,  U5,  closes. 
This   leaves  only    R15  in  the 


feedback  loop  of  Ln6A» 

R16  and  R1 1  give  U16A 
unity  gain  at  count  zero  on 
the  7493  counter.  As  U9  pro- 
gresses to  count  one,  the  A 
output  switches  from  low  to 
high,  IC  U6D  inverts  the  one 
to  zero,  U12B  switches  from 
+6,8  on  its  output  to  -6.8 
volts,  and  U5A  opens.  The 
gain  of  UieA  is  now  (R12  + 
R16)/Rni  or  a  gain  of  two. 
The  resistor  and  switch  net- 
work in  the  feedback  loop  of 
U15A  will  produce  twelve 
changes  of  gain  in  250  ms.  At 
maximum  count  of  U9,  the 
gain  of  U16A  is  {R14  +  R15 
+  R16)/R11,  or  13,  A  gain  of 
13  from  one,  unity,  yields 
twelve  steps. 

The  input  of  U16A  is  the 


from  psge  43 

some  inteiligent  management, 
we  could  have  a  nice  hamfest 
at  Vegas  . . .  Saroc  isn't  it. 

ASPEN 

The  Third  Annual  Ham  In- 
dustry Conference  and  Work- 
shop met  in  Aspen  for  a  week 


BDITOHiAL  BY  WAYNE  GREEN 

of  work  with  occasional  ln>^ 
vigorating  jaunts  to  the  nearby 
slopes  to  get  the  cobwebs  out. 
The  consensus  of  opinion  was 
that  this  was  an  absolutely  in- 
valuable series  of  workshops 
, . .  on  advertising,  promotion, 
sales,  marketing,  financing, 
etc.  The  1979  Fourth  Annual 
Ham  Industry  Conference  and 


Fig.  4. 


2400  Hz  sine  wave  from  the 
wiper  of  R9,  R9  is  used  to  set 
the  desired  output  level  of 
the  generator  at  U16B,  pin  7, 
R9  will  allow  adjustment  of 
the  signal  at  U16B,  pin  7^ 
from  0  volts  to  about  12  volts 
p-p,*  This  p-p  level  is  refer- 
enced to  count  12,  or  the  last 
voltage  step  in  the  staircase. 
The  output  waveform  at 
U16B,  pin  7,  is  a  2400  Hz 
sine  wave  with  two  very 
distinct  sidebands  of  twelve 
equal  steps.  For  those  of  you 
who  would  rather  have  more 


•The  staircase  generator  should 
be  given  no  more  than  1  V  p-p 
input  from  R9.  Too  much  input 
will  result  in  U16B  going  Into 
saturation.  The  1  V  p-p  value  for 
the  signal  on  R9's  wiper  should  be 
an  absolute  maximunn  input.  Most 
machines  will  only  require  a  few 
voits  p-p  output  from  U16B  in 
order  to  operate. 


than  12  steps^  the  input  fre^ 
quency  to  U9  could  be 
changed  to  64  Hz.  The  reset 
circuit,  UlOA  and  B,  could  be 
removed  and  U9,  pins  2  and 
3j  grounded.  The  7493  has  its 
normal  16  states,  and  U16A 
would  go  through  16  gain 
changes. 

Finally,  Fig.  3  contains  the 
power  supplies  needed.  The 
circuits  are  very  easy  to 
understand,  and  I  feel  that 
the  schematics  are  more  or 
less  self-explanatory.  Good 
tuck  with  building  your  grey- 
scale  generator.  The  circuits 
seem  quite  reliable  and  pro- 
duce a  nice  test  picture  when 
fiddling  with  black  and  white 
lamp  currents  on  a  facsimile 
machine.  At  least  now  you 
can  see  if  your  nnachine  Is 
really  adiusted  properly  by 
having  the  correct  type  of 
signal  generator.  ■ 


Workshop  Is  scheduled  for 
Aspen,  snow  permitting, 
January  7-13,  Most  of  the 
workshopees  were  clustered  In 
the  Continental^  but  others 
were  spread  out  Into  nearby 
hotels  such  as  the  Aspen  Inn, 
etc- 

There  has  been  no  other  op- 
portunity for  manufacturers, 
dealers,  and  the  media  to  get 
together  for  relaxed  and  ex- 
tended talks.  This  Conference 
provides  a  welcome  opportuni- 
ty for  a  badly  needed  exchange 
of  ideas. 

MOHE  PEOPLE  NEEDED 

As  the  list  of  73  staff  grows 
ever    longer,    one    wonders 


where  it  is  going  to  stop.  There 
is  no  sign  of  even  slowing 
down  as  yet.  The  fact  is  that  we 
have  quite  a  few  interesting  job 
openings  for  hams  who  are 
looking  for  a  career  in  pub- 
lishing. 

We  need  more  help  as  the 
magazine  gets  larger — help 
with  testing  and  writing  up  new 
ham  gear,  help  with  setting  up 
microcomputer  systems  and 
testing  them  out,  help  in  check* 
ing  out  computer  programs  for 
microcomputers,  help  in  adver- 
tising sales,  in  subscriptions, 
renewals,  in  marketing,  edit- 
ing, drafting,  data  processing, 


Continued  on  psge  f3S 
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Clegg  FM-28 

Now  only  $329.95! 


Thousands  of  2  Meter 
FM'ers  have  made  this 
Clegg  FM-28  the  most 
popular  transceiver  in 
many  areas  of  the  country. 
Compare  these  specifica- 
tions and  you  can  see  why! 
144-148  MHz  coverage  on 

both  receive  and  transmit 
25  Watte  output 
Digitaily  synthesized 
Non-standard  repeater  splits 
5  KHz  steps 
Modular  construction 
Compact,  rugged  design 
.25  uv  receiver  sensitivity 
Large  "S"  meter 
Bright  6  digit  frequency 

display 
Super  selectivity  with  15 

poles  IF  filtering  plus  5  pole 

front  end  filter 
Multi-purpose  accessory 

receptacle 


ORDER  NOW  AND  SAVE! 

Because  Clegg  wants  to 
give  this  FM-28  extra  expo- 
sure, here's  a  special, 
limited-time  offer.  Place 
your  order  today  and  you 
can  purchase  this  excep- 
tional transceiver  at  $30.00 
off  the  regular  low  price. 
That's  right — you  can  own 
this  FM-28  for  only 
$329.95! 
DON'T  HESITATE! 

Call  Clegg  today  for  full 
details  on  this  and  all  the 
other  advanced  Clegg 
products.  Toll-free  1- 
800-233-0250.  In  Pennsyl- 
vania call  collect  717-299- 
7221. 

Clegg  Communications 
Corp. ,  1 91 1  Old  Homestead 
Lane,  Greenfield  Industrial 
Park  East,  Lane.  PA  17601. 


TEST  It 

YOURSELF 

AT  0  U  R        " 

RISK! 

T^y  this  FM-28  in  your 
liwri  shaick  for  ten 
feday s .  1 1  y o u '  re  not 
^omplelety  satM 
with   this   superior 
trariseeiver,  simisly 
S   return  it  for  fiiU  mf  und 
otf  purchase  price. 

CHI 


FOR  FASTER  SERVICE! 
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TTL 


Already  Obsolete? 


CMOS  vs.  TTL 


IS  it  time  for  a  change?  For 
several  years  now,  the 
TTL  logic  family  has  been  the 
standard  for  the  digital 
hobbyist  and  home  experi- 
menter. It  has  given  us  the 
$50  frequency  counterj,  the 
50  wpm  CW  keyboard^  and 
the  frequency  scanner  for  our 
2  meter  receivers.  It  has 
affected  every  amateur  who 
has  tried  to  keep  up  with  the 
state  of  the  art. 

But^  for  the  past  couple  of 
years,  a  iifew  logic  family  has 
started  to  move  into  the  pic- 


ture. It  is  beginning  to  look 
like  we  had  better  get  to 
know  it  noWj  as  it  just  may 
put  TTL  in  the  back  seat 
before  much  longer.  What  is 
this  new  logic  family?  Weil, 
for  those  who  haven *t  already 
guessed,  1  am  referring  to 
complementary  metal  oxide 
semiconductors,  commonly 
known  as  CMOS* 

Why  would  we  want  to  use 
CMOS  instead  of  TTL?  To 
answer  that  question,  I'll 
make  some  comparisons  be- 
tween  the  two  families- 


First:  Average  power  dissi- 
pation for  most  TTL  will  run 
about  10  mW  per  gate.  With 
low  power  TTL  available, 
thdt  will  be  down  to  about  1 
mW  per  gate  under  static  con- 
ditions* That's  not  bad,  until 
we  look  at  CMOS,  which  has 
ari  average  power  dissipation 
of  ,00001  mW  (10  nW)  under 
the  same  test  conditions. 

Second:  Power  supply 
voltage  for  TTL  operating 
voltage  is  a  minimum  of +4.5 
volts  to  a  maximum  of  +5.5 
voltSj  with  an  absolute  maxi- 
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mum  of  +7  volts.  This  com- 
pares to  CMOS  operating 
voltage  of  minimum  +3  volts 
to  maximum  15  vplts^  with 
m  absolute  maximum  of  T6 
volts. 

Third:  Noise  immunity  for 
TTL  is  typical  at  1  volt.  For 
CMOS,  it  is  typical  at  45%  of 
the  full  logic  swing. 

There  are  other  com- 
parisons which  could  be  made 
between  the  two  families.  In 
most,  CMOS  will  win  out;  in 
some,  TTL  still  has  some  ad- 
vantage. 

For  those  not  familiar 
with  CMOS,  we  can  take  a 
look  and  see  how  this  family 
works  and  how  it  behaves  in  a 
system. 

Let's  start  with  the  CMOS 
inverter  gate  which  is  shown 
in  Fig.  1 .  It  is  made  up  of  two 
MOS  enhancement  mode 
transistors,  the  upper  a  P- 
channel  type  and  the  bottom 
an  N-channel  type.  The  two 
tfansi^tbrs  are  connected  in 
series  across  the  power 
supply.  Note  that  the  gates  of 
the  transistors  are  connected 
together  so  that  the  input 
signal  is  applied  to  both. 

If  the  input  is  high  (V^d), 
the  P-channel  is  turned  off 
(acts  as  a  high  impedance  or 
open  circuit)  and  the  N- 
channel  is  turned  on  (acts  as  a 
low  impedance  or  short  cir- 
cuit). An  equivalent  circuit  of 
the  inverter  with  the  input 
high  is  shown  in  Fig.  2.  You 
will  notice  that,  in  this  condi- 
tion, the  output  is  effectively 
connected  to  ground  (low 
output)  and  there  is  no  path 
for  current  through  the  tran- 
sistors (no  current,  no  power 
dissipated). 

If  the  input  is  low 
(ground),  the  P-channel  is 
turned  on  and  the  N-channel 
is  turned  off.  An  equivalent 
circuit  of  the  inverter  with 
the  input  low  is  shown  in  Fig. 
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3.  in  this  condition,  the  out- 
put IS  effectively  connected 
to  Vdd  (high  output),  afid 
there  is  no  path  for  current 
through  the  transistors  (no 
current^  no  power  dissipated). 
In  the  inverter,  as  with  any 
CMOS  device,  there  is  a  path 
for  current  from  power 
supply  to  ground  during 
sv^itching.  The  longer  the  rise 
time  and  the  fall  time  of  the 
input  pulse,  the  more  power 
IS  dissipated,  as  shown  in  Fig. 

Another  circuit  that  you 

will  find  En  CMOS  is  the 
"bilateral  switch."  When  the 
switch  is  turned  on,  the  fnput 
IS  connected  to  the  output 
and  operates  essentially  like  a 
closed  switch.  When  the 
switch  is  turned  off,  the  input 
is  disconnected  from  the  out- 
put and,  like  an  open  switch, 
offers  a  high  impedance  to 
Input  and  output.  Also,  as  in 
a  switch^  the  input  and  out- 
put are  Interchangeable*  Fig* 
5  shows  the  bilateral  switch. 
Note  the  inverter  section 
which  allows  both  switching 
transistors  to  be  turned  on  or 
off  at  the  same  time  by  the 
same  control  voltage- 

The  use  of  the  bilateral 
switch  on  CMOS  integrated 
circuits  allows  us  to  have 
three  output  conditions  - 
high  (Vdd)i  low  (ground), 
and  high  impedance  (open 
circuit).  If  you  have  done  any 
work  on  a  system  using 
common  bus  lines,  you  wit! 
s^  the  importance  of  this 
circuit. 

Now  take  a  look  at  how 
CMOS  behaves  in  an 
operating  system.  First,  the 
CMOS  input  is  a  very  high 
impedance,  about  10T2 
Ohms,  if  you  need  a  value  to 
work  with.  This  causes  any 
floating  inputs  to  drift  back 
and  forth  between  a  high  and 
a  low,  which  can  create  some 
intriguing  system  problems. 
So  one  important  rule  to  ob- 
serve when  using  CMOS  is 
that  no  unused  input  should 
be  left  open.  They  should  be 
tied  to  Vdd,  ground,  or  an- 
other used  input,  whichever  is 
appropriate  for  your  system. 

For  example,  if  you  had  a 


NOR  gate  and  wished  to  use 
it  as  an  inverter,  you  coutd  tie 
the  unused  input  to  ground. 
Then  the  other  input  would 
control  the  output.  If  you 
had  tied  the  unused  input  to 
Vjd,  one  input  would  always 
be  low,  and  the  output  could 
not  change  conditions  but 
would  always  be  low,  The 
third  possibility  of  tying  the 
two  inputs  together  would 
also  work*  Fig.  6  shows  the 
truth  table  of  the  NOR  gate 
and  the  results  after  tying. 

Fig-  7  shows  a  4-input 
NAND  gate  tied  to  produce  a 
2-input  NAND.  You  will 
notice  that  this  time  you 
need  to  lie  the  input  to  V^d 
for  proper  operation.  Tying 
to  ground  would  not  allow 
the  output  to  change  stale. 
Once  again,  the  third  possi- 
bility of  tying  the  two  inputs 
together  would  also  work. 

A  second  CMOS  system 
consideration  is  the  power 
supply.  Since  CMOS  can 
operate  over  a  targe  range  of 
power  supply  voltagei 
minimal  filtering  is  necessary. 
The  voltage  does  affect  the 
operating  speed  of  CMOS,  so 
the  minimum  voltage  is  deter- 
mined by  the  frequency  of 
operation.  The  power  dissipa- 
tion is  also  a  function  of 
voltage.  Power  dissipation  in- 
creases approximately  as  the 
square  of  the  supply  voltage. 
To  minimize  power  com* 
sumption,  the  system  should 
run  at  the  minimum  speed  to 
do  the  job  with  the  lowest 
possible  power  supply  volt- 
age. Because  of  the  low  cur- 
rent requirements  of  CMOS, 
especially  at  low  frequency 
and  low  voltage,  the  family  is 
well  suited  for  battery  opera- 
tion. 

As  you  start  working  with 

CMOS,  you  may  find  that 
you  want  to  interface  to 
other  logic  types.  In  any 
interface  there  are  three  con- 
siderations to  take  into 
account:  Is  the  supply  voltage 
compatible^  can  the  CMOS 
output  satisfy  the  current  and 
voltage  requirements  of  the 
other  family's  input,  and  can 
the  other  family's  output 
meet  the  required  voltage 
swing  for  the  CMOS  input? 


Let's  look  at  an  interface 
of  CMOS  to  PMOS:  Most 
PMOS  integrated  circuits  are 
specified  with  a  power  supply 
voltage  of  17  to  24  volts.  A 
possible  way  to  interface  is 
shown  in  Fig.  8.  A  zener 
diode  is  used  to  set  the  bias 
of  the  CMOS  and,  if  the 
values  are  selected  properly, 
it  will  allow  the  PMOS  to 
drive  the  CMOS  directly. 
CMOS  can  drive  PMOS  direct- 
ly. Be  sure  that  not  more 
than  15  volts  is  across  the 
CMOS.  If  you  have  PMOS 
which  can  operate  on  15  volts 
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or  less,  the  CMOS  power  sup- 
ply can  be  used,  but  you  will 
probably  find  that  the  PMOS 
output  does  not  swing  low 
enough  to  drive  the  CMOS 
input.  This  can  be  corrected 
with  a  pull-down  resistor  at 
the  output  of  the  PMOS.  As 
before,  CMOS  can  drive 
PMOS  directly*  Fig*  9  shows 
this  interface. 

Or  you  can  interface 
CMOS  to  NMOS.  Most  NMOS 
power  supply  voltages  are  5 
to  12  volts,  which  is  com- 
patible with  CMOS.  CMOS 
will  drive  NMOS  directly. 
However^  NMOS  may  or  may 
not  drive  CMOS,  depending 
on  the  particular  chip  being 
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used  and  on  the  supply  volt- 
age. A  simple  solution  to  this 
is  the  addition  of  a  pull-up 
resistor  on  the  output  of  the 
NMOS.    Fig.    10    shows  this 

interface. 

If  you  want  to  interface 
CMOS  to  TTL,  the  normal 
power  supply  voltage  for  TTL 
is  5  voils,  which  will  be  com* 
patible  with  CMOS.  In  most 
cases  TTL  will  drive  CMOS 
directly,  but  it  is  reconn- 
mended  that  a  pull-up  resistor 
be  used.  Most  CMOS  will  not 
drive  standard  TTL.  There 
are,  however,  some  CMOS 
chips  that  will  drive  up  to 
two  TTL  loads,  such  as  the 
CD4050A    buffer.  An  inter- 
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face  for  TTL  and  CMOS  using 
the  buffer  is  shown  in  Fig. 
IL  The  MM74C02  2-input 
CMOS  NOR  gate  by  National 
can  be  used  to  drive  a  norma! 
TTL  load  in  lieu  of  a  special 
buffer,  if  the  designer  is 
willing  to  sacrifice  some  noise 
immunity  to  do  so. 

The  CMOS  family  provides 
all  the  basic  gates,  flip- flops, 
memories,  and  large  scale  in- 
tegration logic  required  to 
perform  all  digital  system 
functions.  In  addition,  many 
CMOS  integrated  circuits  may 
be  adapted  to  both  analog 
and  linear  applications.  It 
does  all  this  and,  at  the  same 
time,   operates   over  a  wide 


supply  voltage  range  while 
dissipating  very  low  power. 
CMOS  has  a  typical  noise 
immunity  of  45%  of  Vjd  and 
a  high  fan-out  of  up  to  50  or 
more.  CMOS  is  becoming 
widely  available,  and  at  a  cost 
only    slightly  above  that  of 

TTU 

At  the  start  of  this  article, 

I  asked  if  it  was  time  for  a 

change.  What  do  you  think?  ■ 
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YOUR  BEST  BUY  IN  KITS 


Bcnnrt  DFAcnuc  for  buying  a  haltronix 
OUUU    llCriaUliO    frequency  counter 

(1)  100%  COMPLETE  KIT,  (?)  EASY  ASSEMBLY,  (3)  COM- 
PLETELY ENCLOSED  IN  METAL  CABINET,  <4)  IC  SOCKETS 
USED  THROUGHOUT  FOR  EASY  TTL  REPLACEMENT  (5)  EASY 
ON  YOUR  POCKET  BOOK,  AND  (6)  NO  EXPENSIVE  CHIPS  TO 
REPLACE  (EXAMPLE  —  IF  YOU  LOSE  A  DECODER,  LATCH  OR 
DRIVER  IN  A  HAL-TRONIX  COUNTER,  THE  AVERAGE  COST 
OF  REPLACEMENT  OF  THE  LOW-COST  TTLS  JS  LESS  THAN 
$1.00  EXCLUDING  THE  PRE-SCALE  CHIP.  IN  SOME  OF  THE 
NEWER  COUNTERS  NOW  BEING  MARKETED  BY  MY  COMPE- 
TITION, THEY  ARE  USING  THE  EXOTIC  SINGLE  CHIP  AND 
WOULD  COST  YOU  CLOSE  TO  $30.00  TO  REPLACE).  THIS  IS 
SOMETHING   YOU   SHOULD  CONSmER, 


ANALOG-DIGILAB 
KIT  $139.50 

DESIGNED  BY  HAL-TRQNrX 
AND  MIKE  GOLDEN  OF 
R.  E.  T.  S.  ELECTRONICS 
SCHOOL  OF  DETROIT.  FOR 
RUGGED   CLASSROOM    USE. 


FOR  THE  RADIO  AMATEUR,  STUDENT,  EXPERIMENTER  OR  DESIGNER 
SPECIFlCATfONS:  OUTPUT  VOLTAGES;  +5V,  +12V,  -12V;  USABLE  WU- 
Rtm:  750mA;  %  RequJation  aL  SOOmA:  0.2%;  Shorl-circuU  limited  at  IJ} 
amp;  Thermal  ovejrjoad  protected.  Power  reqtJi»emerU:  117 VAC,  60 HZ,  40  Watts. 
Funclbn  Generator:  Freq[jenc>  range:  IHZ  to  100  HZ  in  5  hands,  AmpHude 
adjusLabte  from  0  to  10  VPP.  DC  offset  adjustabre  from  0  to  ±  10 V. 
Waveforms:  Sine,  square,  trian^juJar  and  TTL  Clock,  TTL  Clock  0  to  -fSV 
level,  200  ns  rise  and  faii  time.  Frequency  determined  by  Function  Genera* 
tor.  OuLput  impedance  1.2K  ohm. 

Most  of  all/   it's  easy  io  construct  and   service.   PC   boards  are  predrified, 
plated  thru  aind  solder  flowed.  Over  1000  jnjts  sold  to  ^ohook. 

FROM  HAL-TRONIX 
FIRST  TIME  OFFER 

SiX<DrGLT  ALARM  CLOCK  KIT  for  home,  camper,  RV,  or  f^etd<day  use^ 
Operates  on  12-voit  AC  or  DC,  and  has  its  own  60- Hi  lime  base  on  th^ 
board.  Complete  with  all  electronic  component  and  two-piece,  pfe-drilled 
PC  boards.  Board  size  4"  x  3".  Complete  with  speaker  and  switches.  If 
operated  on  DC,  there  is  nothing  more  lo  buy. - 

PRICED  AT $16,95 

Twelve -volt  AC  Mne  c&rd  for  those  who  wish  to  operate  the  clock  from 
110-voit  AC.  S2,50  Ffis  clock  case  advertised  below. 


6-DIGIT  CLOCK 

12/24   HOUR 

COMPLETE  KIT  CONSISTING  OF  2 
PC  GID  PRE-DRRLED  PC  BOARDS, 
1  CLOCK  CHJP,  b  FND  359  READ^ 
OUTS,  13  TRANSISTORS,  3  CAPS, 
9  RESISTORS,  5  DIODES,  3  PUSH- 
BUTTON SWITCHES,  MOLDED 
POWER  TRANSFORMER  CORD  AND 
IMSTf^UCTlOMS. 

DON'T    8E    FOOLED    BY    PARTIAL 
KITS   WHERE   YOU    HAVE   TO   BUY 
EVERYTHING  EXTRA. 
PRICED  AT 112.95 


ATTN:  RADIO  CLUBS 

Please  fdel  ir&^  to  iriquire 
about  quantfty  discounts  on 
any  of  the  HAL-TRONIX 
kits  for  your  Club  projects. 
Discount  schedule  ranges 
from  10%  to  25%  depending 
upon  how  many  kits  wit\  be 
require. 


CLOCK  vASL    Available  and  will  fit  any  one  of  the  above  clocks 
Regular  Pr^ce  .  .  ,  $6.50        Bui  Only  ^.50  when  bought  with  clock 


60-HZ  TIME  BASE 

CRYSTAL  TIML  BASE  KIT.  WILL 
ENABLE  MOST  ALL  DIGITAL 
CLOCKS  TO  OPERATE  FROM  12 
VDC.  LOW  PROFILE  UNIT,  EASY 
3-WlRE  HOOKUP. 
ADJUSTAeiE. 
COST  OMLY  $5.^S 
FOR    $10.00    —    OR 


ACC      2PPM, 


EACH 
ONLY 


OR    2 
14.50 


10-MHz  CRYSTALS 

Hl-QUALITY  CRYSTALS,  DESIGNED 
FOR  FREQUENCY  COIVTROL  AND 
ELECTRONIC  TIME  PIECES;  AGING 
FACTOR  5PPW1.  MEETS  OR  EX- 
CEEDS MiL-C-3098  SPECS,  MADE 
ESPECIALLY  FOR  HAL^TRONlK 
BY  SENTRY. 
PR[CE    15.95    OR   2    FOR   510.00 


WITH   CLOCK    PURCHASE, 


FROM  HAL-TRONrX 
FIRST  TIME  OFFER 

^DELUXE"  12-BUTTON    TOUCH-TONE    ENCODER   KIT   Ltilizifig   th* 

new  ICM  720&  chip.  Provides  both  VISUAL  AND  AUDIO  indications!  Comes 
v^itli  its  own  tWD'lone  anadjzed  altjmtnum  cabinet.  Measures  only  2^4  x 
33/4''.  Complete  with  Touch -Tone  pad,  board,  crystat,  chip  and  alf  nec- 
essary components  to  finish  the  k\U 

PRICED  AT ...:.,..... ...:.--..   $29.95 

For  those   who  wish   to   mount   the   er>coder   in    a   hand-held   unit,  t^e   PC 
board    mea&ttres    onfy   9/16"    j«    I^a^.    This    partial    It  it    with    PC    board, 
crystal,  chip  and  cc/nponents, 
PRICED   AT    ,.„^.™.....i:,..;;;.. $14,95 


DISTRIBUTOR  FOR  A  P  PRODUCTS,  INCORPORATED 


FREQUENCY  COUNTERS 


By  popular  demand  we  aie  continuing  to  offer 
a  Fair  child  Clock,  Module  FCS-8100A 
(suggested  retail  $20)  with  any  purchase  of  $99 
or  nior«  fcom  73  advertisenieDts. 
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SUPER  STRIP 
SS-2  #923252 
PRICE   $17.00 


PnviCHiflV  kltlvd  for  Cmcomin  Inc.  by  Hal*Troni?i 

COMPLETE  KiTSt  CONSISTING  OF  EVERY  ESSENTIAL 
PART  NEEDED  TO  MAKE  YOUR  COUNTER  COMPLETE, 
HAL-600A  7DIGIT  COUNTER  WITH  FREQUENCY 
RANGE  OF  ZERO  TO  600  MHz.  FEATURES  TWO  IN- 
PUTS: ONE  FOR  LOW  FREQUENCY  AND  ONE  FOR 
HIGH  FREQUENCY:  AUTOMATIC  ZERO  SUPPRESSION. 
TIME  BASE  iS  1.0  SEC  OR  .1  SEC  GATE  W(TH  OP- 
TIONAL 10  SEC  GATE  AVAJLABLE.  ACCURACY  ± 
.001%.  UTILIZES  10  MHz  CRYSTAL  5  PPM. 
COMPLETE    Krr  $149.00 

HAL-300A  7  DIGIT  COUNTER  WITH  FREQUENCY 
RANGE  OF  ZERO  TO  3O0  MHz.  FEATURES  TWO  IN- 
PUTS: ONE  FOR  LOW  FREQUENCY  AND  ONE  FOR 
HIGH  FREQUENCY;  AUTOMATIC  ZERO  SUPPRESSION. 
TIME  BASE  IS  1.0  SEC  OR  .1  SEC  GATE  WITH  OP- 
TIONAL 10  SEC  GATE  AVAILABLE.  ACCURACY  ± 
.001%.  UTILIZES  lO'MHz  CRYSTAL  5  PPM. 
COMPLETE  KJT  $124.00 

HAL'SOA  8  DIGIT  COUNTER  WITH  FREQUENCY  RANGE 
OF  ZERO  TO  50  MHz  OR  BETTER.  AUTOMATIC  DECI- 
MAL POINT,  ZERO  SUPPRESSION  UPON  DEMAND. 
FEATURES  TWO  INPUTS;  ONE  FOR  LOW  FREQUENCY 
INPUT,  AND  ONE  ON  PANEL  FOR  USE  WfTH  ANY 
INTERNALLY  MOUNTED  HALTRONIX  PRE-SCALER 
FOR  WHICH  PROVISIONS  HAVE  ALREADY  BEEN 
MADE.  1.0  SEC  AND  .1  SEC  TIME  GATES,  ACCURACY 
±  .001%.  UTILIZES  lOMHz  CRYSTAL  5  PPM. 
COMPLETE    KIT  $124.00 


HAL-TRONIX  BASIC  COUNTER  KITS 
STILL  AVAILABLE 

THE  FOLLOWING  MATERIAL  DOES  NOT  COME  WITH 
THE  BASIC  KIT:  THE  CABIIMET,  TRANSFORMER, 
SWITCHES,  COAX  FITTINGS,  FILTER  LENS,  FUSE 
HOLDER,  T'03  SOCKET,  POWER  CORD  AND  MOUNT- 
ING   HARDWARE. 

HAL-600X   (Same  Specifications  as   HAL  600A)        $124,00 

HAL-300X   (Same  Specifications  as  HAL300A)  .,,  $99.00 

HAL-50X      (Same  Specif  feat  mns   35    H  A  t^SOA^  ...„„..„..      .  .    $99.00 

PRE-SCALER  KITS 

HAL-0-300PRE  (Pre-drilfed  GIO  board  and  all  com- 
ponents)   „      .  ...  ¥19,95 

HAL'0-300P/A  (Same  as  above  but  with  preamp) 

$29.95 

HAL-0-600PRE  (PredriiJed  GIO  board  and  all  com- 
ponents)   $39.95 

PRE-BUILT  COUNTERS  AVAILABLE 

(HAL-600A  —  $229.00)  (HAL-300A  —  $199.00)  HAL- 
50A  —  $199.00).  ALLOW  4-  TO  6'WEEK  DELIVERY 
ON  PRE-BUJLT  UNITS. 

See  you  at  DAYTON  1 


-^-^H.^ 


'HAL"  MAHOlD  C    NOWLAND 

wazxH 


Hal-Tronix 

p.  0.   BOX  1101 

SOUTHGATE,   MICH.  48195 

PHONE   (313)   285-1782 

ORDERS   OVER   $15.00   WILL   BE   SHrPPED   POSTPAID 
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Long's  Announces  the 


BimiingHAM 
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THE  ARRL  ALA.  STATE  CONVENTION  SAT.  &  SUN. 
MAY  13th  &  14th  AT  THE  BIRMINGHAM  CIVIC  CENTER 
FCC  LICENSE  EXAMS  GIVEN  AT  THE  HAMFEST  SITE 


BirmingHAM  FEST  Prizes  &  Important  Information 


FIRST  Prize:  A  complete  160-10  meter  station, 
featuring  the  NEW  DENTRON  DTR-1  solid-state 
transceiver,  the  MLA-2500A  amplifier,  and  the 
MTA-3000A  antenna  tuner! 

SECOND    Prize:  A  drake  tr-4  Cw 

transceiver  with  the  AC-4  power  supply. 

MORE  Prizes:  drake  TR-33C,  ICOM  iC-215, 

WILSON  Handheld  2m  rig,  REGENCY  HR-312 
and  HR-2B.  plus  many  more! 

MAIN    Computer   Prize:   southwest 

TECHNICAL  PRODUCTS  6800  micro  processor 

PRIZE  Drawing:  Sunday  Afternoon 


FCC  license  exams  given  Saturday 
Thousands  of  square  feet  of  manufacturer  & 
distributor  displays. 

Huge  covered  outdoor  &  air-conditioned  in- 
door flea  market. 

Forums  on  everything  from  beginners  to  solid- 
state  design  with  emphasis  on  micro- 
processors. 

MARS,  Section  Nets,  10»X,  and  Club  meetings. 
Contests,  Ladies  &  childrens  activities 
Saturday  evening  banquet  with  special  guest 
Wayne  Green,  W2NSD/1,  7:30.  Cash  bar  6:00. 
Door  prize:  2m  transceiver.  Tickets:  $9.00. 
Convenient  to  hotels,  restaurants,  and  the  air- 
port. 


For  information,  write:  BirmingHAM  FEST,  P.O.  Box  603,  Birmingham,  AL  35201. 


Long^s  will  have  Open  House  Friday  {5;30  PM  til  10:00  PM)  and  Saturday 
(10:00  AM  tif  10;00  PM).  While  you're  here  register  for  our  HAM  FEST 
SPECIAL  (a  Kenwood  TS-520S).  The  drawing  will  be  Saturday  evening. 
Refreshnnents  will  be  served  at  our  store  during  the  Ham  Fest.  Be  sure  to 
Stop  by  our  60  ft.  display  at  the  Civic  Center  after  you  visit  our  store!  See  it 
a    at  Long's  Electronics! 


Rennember,  you  can  call  TOLL  FREE:  1-800-633-3410  in  U.S.A.  or  call  1-800-292-8668  in 

Alabanna  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PM,  Monday  thru  Friday. 


ViSA 


MAIL  ORDERS:  P  O.  BOX  11347  BIRMINGHAM,  AL  35202  •  STREET  ADDRESS:  28Q8  7TH  AVENUE  SOUTH  BlRMINGHAlVl.  ALABAMA  35233 


CaU 


transceivers 


KENWOOD  TR-7400A 
2ni  FM  transceiver 

f^eaiures,  •  CTCS  provisions,  encode 
&  decode  •  25  waU  RF  output  •  Solid- 
state  final  stage  •  LED  readout  •  PLL 
gives  801 1  discrete  channels  •  Repeater 
offsei  ci*cti*t  •PLL  unlock  protection 
circuit  •  Low  power  adjustable.  5  to  15 
wa!!s  •  2-pote.  tO  7  MHz  monolithic 
crystal  filter  •  MOS  FET 

399»00  list  prtce.  Call  for  quote. 


YAESU  FT-227R 

*'Memori2er" 

•  One  knob  channel  selection  using 
optical  sensing  to  select  800  channels 

•  Memory  circuit  allows  instant  return 
to  any  frequency  between  144-148 
MHz  •  4'digit  LED  frequency  readout 

•  Fully  synthesized  frequency  control 

•  Selectable  tO  wait  HI.  1  watt  LOW 
output  and  much  moref 

319.00  CaM  for  yours  today. 


ICOM 

IC-245  2m  transceiver 

JhB  IC-245  has;  •  LSI  synthesizer  PLL 
•  4-digit  LED  readout  •  Transmit  & 
receive  frequencies  are  mdependently 
programmable  on  any  separation  •  TX 
output:  10  watts  PEP  •  Receiver  front- 
end  is  a  balance  of  fow-noise.  high* 
gain  MOS  FET  and  a  5~section  filter. 

499*00  list  price  Call  lor  quote. 


KENWOOD 

TR-7500  2m  transceiver 

Thf   T  t<      ,00  has    •  PLL  synthesized 

•  100  cfia-^^ieis  (88pfe-pfogramed.  12 
extras    a^*-    diode    programmable) 

•  Single-H'iob  channel  selection  •  2- 
drgtt  LED  trequenty  dispfay  •  Powered 
tone   pad  t-onnection  •  ^0  watts  H 

output.  1  Wdtts  LOW  oLitpiif  and  more! 

299p00    list  puiAf  Cai'  ♦    '  q.iot*» 


DRAKE 

TR-33C  2m  transceiver 

•^  12  channel  provision  (2  suppJied) 
-*  All  FET  frontend  crystal  filter  for 
superb  intermod-  rejection  •  Ni^Cad 
cells  supplied  •  Built-in  charger  •  Low 
power  drain  circuit  on  squelched 
receive  •  Lighted  dial  when  using  ex- 
ternal DC  power  source. 

229.95  lis!  price.  Call  for  quote. 


NEW! 


WILSON  WE-800 

■ 

2m  synthesized  radio 

Features:  •  800  channels,  from  144  to 
148  MHz,  in  5  KHz  steps,  up  or  down 
500    KHz    from    your    local    repeater 

•  Pfe-program  5  of  your  favorite  fre- 
quencies •  12W  HI/TW  LOW  output 

•  Complete  with  mobile  mount 
bracket/handie,  rubber  flex  antenna. 
12  VDC  charge  cord  •  Internal  Ni  Cad 
cells  are  optional. 

459.00  list  price.  Call  for  quote. 


Remember,  you  can  call  TOLL  FREE:  1-800-633-3410  in  U.S.A,  or  call  1-800-292-8668  in 

Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  tif  5:30  PM,  Monday  thru  Friday. 


ViSA 


MAIL  ORDERS    P  O   BOX  11347  BIRMtNGHAM.  AL  35202  •  STREET  ADDRESS   2S08  7TH  AVENUE  SOUTH  BIRMINGHAM   ALABAMA  352J3 


Call  loll  Free 


for  antenna  tuners 


DENTRON 

MT*2000A  antenna  tuner 

An  t  t.anomical,  full  power  tuner," 
designed  lu  handle  virtually  any  type  of 
riMiennd  Fealures:  •  Continuous  tun- 
^nq  1  8  to  30  MHz  •  Handles  a  full  3KW 
PEP  •  Ffunj  panel  coax  bypass 
^swifchmg   •  Built-in  3 -core  balun 

•  Fronl    panel    grounding    switch 

•  s  f*i^(.  Denlfon  styling, 

199.50  i^st  price.  Cat?  for  quote. 


DENTRON 

MT-3000A  antenna  tuner 

The  ultimate  *  160  thru  10  meters 
coverage  •  Handles  a  full  3KW  PEP 
•  Continuous  tuning  1,8-30mc*  BuiU- 
m  dual  wall  meters  •  BuiU-in  50  ohm 
dummy  load  for  proper  exciter  adjost- 
merit  •  Antenna  selector  lets  you  by 
pass  the  tuner  direct  or  select  the  dum- 
my load  or  5  other  antenna  systems. 

349*50  list  price.  Call  for  quote 


MFJ-901 
Versa  Tuner 

The  90 )  has  a  super  eff  icieni  au  wound 
coil  fof  more  watts  out*  The  coil  mduc- 
lor  has  12  positions  The  tuner  wdl 
match  everything  from  160  !o  10 
meters  200W  RF  oulpul  1  4  balun  and 
SO-239  connectors.  Ever*  works  great 
inside  your  car" 

59.95    Call  for  yours  today 


,„»      VI V    'IC 
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DRAKE  MN-4C 
matching  network 

NEW  MN-4C  features:  160  thru  10 
meters  coverage  •  Matches  coax  FED, 
long  wire,  or  balanced  line  antennas 
vvith  optional  4:1  balun  (24.95) 
•  Handles  2S0  watts  continuous  RF 
Hitput  •  Built-in  RF  watt  meter/ VSWR 
ortdge  •  Unique  '1ow-pass  fiJter" 
Jesign  provides  significant  harmonic 
'eduction  to  fight  TVL 

165.00         pf'^f*  Call  for  quote. 


DRAKE  MN-2000 

matching  network 


MN-2000  features;  •  Frequency 
coverage:  3.5  to  4.0  MHz.  7  0  to  7  3 
MHz,  14.0  to  14.35  MHz  21  0  lo  21  45 
MHz.  28,0  to  29.7  MHz  •  Input  im- 
pedance: 50  ohms  resistive  •  Insertion 
loss  0.5  dB  or  less  •  Watt  meter  ac- 
curacy: ±5%  oJ  reading  •  1000  Vfcfatts 
RF  continuous.  2000  W  PEP 

250.00  list  price.  Call  for  quote 


KENWOOD  AT-200 

antenna  tuner 


The  New  AT-200  is  designed  for  your 
TS-820  or  TS-520  series  ng  it  features 

•  Antenna  coupler  •  Thru-line  RF  watt 
meter  •  SWft  meier  •  Antenna  switch 

•  Band  coverage  1  8  to  3D  MHz  *  Watt 
meter  has  2  ranges  20 W  and  200 W  •  4 
outputs:  2  coax.  1  wire  antenna  and  1 
dummy  load 

149-00  ''sr  priL»  ■  Qan  tot  quu^e 


Remember   you  can  call  TOLL  FREE:  1-B00-633-3410  in  U,S.A,  or  call  1-800-292-8668  in 

Alabama  for  our  low  price  quote.  Store  hours;  9:00  AM  til  5:30  PM,  Monday  thru  Friday 


V/SA 


MAIL  ORDERS   PO   BOX  n3d7  BIRMINGHAM   A L  35202  •  STREET  ADDRESS   2808  7TH  AvENUF  SOUTH  BIRMINGHAM    ALABAMA  352J3 


CaU 


iners 


YAESU  FL-2100B 
linear  amplifier 

The  FL'2100B  has:  •  1200W  PEP  •  In- 
put on  80-10  meters  •  Easy  prfmary 
voltage  change  1 1 7  to  234  VAC  •  Dual 
meters  for  plate  current  &  voltage  •  Ad- 
luslable  SWR  meter  •  Individually  tun- 
ed mput  coils  on  each  band  •  Drive 
requirement:  30  to  100W. 

479p00  list  price.  Call  tor  quote. 


fS 
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DENTRON  MLA'2500 
linear  amplifier 

Features;  •  Continuous  duty  power 
supply*  160  thru  10  meters*  2000  plus 
watts  PEP  on  SSB  •  1000  waHs  DC 
tnput  on  CW,  RTTY  SSTV  •  Varrable 
forced  air  cooMng  •  2  external-anode 
ceramic  metal  t nodes  operating  m 
grounded  grid  •  Covers  MARS  without 
modifications 

899.50  list  price.  Call  for  quote. 


ij^ 
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DENTRON  MLA-1200 
linear  amplifier 

The  MLA-1200  fills  the  gap  between 
your  barefoot  transceiver  and  a  full  2 
KW  amp.   Covers  80  thru  10  meters 

•  1200  W  PEP  on  SSB,  1000W  DC  on 
CW.  RTTY  or  SSTV  •  AC  or  DC  -1200 
outboard  power  supplies  optional  (list 
T59  50)  •  Max.  drive  mput:  150  watts 

•  3rd  order  distortion  down  30  dB. 

399,50   list  price.  Call  for  quote. 


-  :j.  c 


DRAKE  L-4B 
linear  amplifier 

Thp  L-4B  features:  2000  watts  PEP  on 
SSB  1000  watts  DC  on  CW.  AM  & 
RTTY  •  H<gh  efficiency  Class  B 
grounded  grid  circuit  •  Transmitting 
AGO  •  Broad-band  luned  input 
•  Directional  watt  meter  •  RF  neg 
feedback  •  2  taut-band  suspension 
meters  •  Solid  state  power  supply 

995.00   fist  price.  Call  for  quote. 


KENWOOD  TL-922 
linear  amplifier 

The  TL-922  features:  •  160  thru  10 
meter  coverage  •  Uses  two  El  MAC  3- 
500Z   tuber  •  Grounded-grid  ABz 

•  Time  delay  fan  circuit  •  Drive  re- 
quirements SOW  or  more  for  t  ull  output 

•  RF  input  power:  2000W  PEP  on  SSB, 
1000W  DC  on  CW,  RTTY  •  Power  re- 
quirements:  120/220/240  VAC.   50/60 
Hz  •  Thermal  protected  transformer- 
Price  lo  be  announced. 


^5i 


TPL  702 

2m  RF  amplifier 

TPL  702  has  •  Solid-state  •  Linear 
switch  (FM.  SSB)  •  Broad  band  •  In- 
put   tow  to  20W  output    50W  to  90W 

•  Typical  10W  m  70W  output  •  Fre- 
quency coverage    143  go   149  MHz 

•  100W  PEP  typical  output  with  propei 
drive 

139.95  list  price.  Call  for  quote. 


Remember,  you  can  call  TOLL  FREE:  1-800-633-3410  in  U.S.A.  or  call  1-800-292-8668  in 

Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PM,  Monday  thru  Friday. 


VfSA 
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MAIL  ORDERS   PO   BOX  11347  SiRMmGHAM   AL  35202  *  STREET  ADDRESS   2806  7TH  AVENUE  SOUTH  BIRMINGHAM   ALABAMA  35233 


TEN-TEC  544 

digital  HF  transceiver 

The  544  features:  *  35   to  30  MHz 

coverage"  Totally sotid-state*  Instan! 
band  change  •  8-pole  crystal  IF  filter 
•  Large  LEO  digital  readout  •  2O0W 
input  on  all  bands  •  WWV  al  10  &  15 
MHz  •  Full  CW  break-m  •  'S'  meter 
and  SWR  bridge*  100% duly cycleJuU 
powei  for  RTTY  &  SSTV 

869.00  lisi  price.  Call  for  quote 


DRAKE 

TR-4CW  transceiver 

TR-4CW   covers   80   thru    10  meters 

•  Modes  SSB.  AM.  CW  •  300  watts 
PEP  input  on  SSB.  260  watts  on  AM  & 
CW    •  Transceive   or   separate    FTO 

•  Wide  range  receiving  AGC  •  Solid- 
state  VF O  •  CW  semi-bfeak-in  •  VOX 
or  PIT  •  Shifted-carrier  CW  •  Cons- 
tant calibration  mode  to  mode 

799,00  list  price.  Call  tor  quote 


KENWOOD  TS-520S 
SSB  transceiver 

TS-520S  features:  •  160  thru  10  meter 
coverage  •  Optional  DG-5  frequency 
display  (on  top  of  unit)  •  New  speech 
prcM;essor  with  audio  compression 
amptifier  •  Built-jn  AC  power  supply 
(DC-DC  converter,  optional)  •  RF 
attenuator  •  Provision  for  separate 
receive  antenna  &  phone-patch. 

739*00  iist  price  CafI  for  quote 


^- 
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YAESU  FT-901  DM 
HF  transceiver 

these:     •   Reject    tuning 

•  V3*  afttM    IF    band    widih    tuning 

•  All  :«  ■   petik   frequency  tuning 

•  DiqiMi    LED    frequency    display 

w  mt'fTujry  for  TX  &  RX,  no  externa 
VFO   ^^^^qmred   for  split   frequency 
j.perriTMjn    •  Bufflnn    Curtfs    keyer 

•  ttiiqaed  GE  6146B  tmal  tubes  •  16D 

'  r  coveiage  &  much  more' 

1299.00    ist  price  Can  For  quoie 


YAESU 

FT-101E  transceiver 

FT-101E  PS  completely  sohd-state 

•  Coverage  160  thru  lOmeters*  Built- 
in  AC  DC  power  supplies  •  Built-in  RF 
speech  processor  •  260  watts  PEP  on 
SSB  180  watts  on  CW.  80  watts  on  AU 

•  Solid-state  VFO*  VOX*  Auto  break- 
in  CW  stdetone  •  WWV  J JY  reception 

•  Heater  switch. 

799.00  list  price.  Call  for^quote 


I 


KENWOOD 
TS-820S  transceiver 

TS-820S  features  •  Factory  mstalled 
LED  digital  readout  •  160  thru  10 
meters  coverage  *  200  waits  PEP 

•  Integral    fF    shift    •  Noise    blanker 

•  VOX  &  PLL  circuitry  •  DRSdial  •  IF 
out.  RTTY  XVTR  capabilities*  Phone 
patch  IN  &  OUT  terminals  •  RF  speech 
processor 

1 098.00  list  price.  Call  tor  quote 


Remember,  you  can  call  TOLL  FREE:  1-800-633-3410  in  U.S.A.  or  call  1-800'292'8668  in 
Alabama  for  our  tow  price  quote.  Store  hours:  9:00  AM  til  5:30  PM.  Monday  thru  Friday. 
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*^.A\^  iJ^nOERS   Pu    BOX  1*347  BIRMINGHAM,  AL  3520^  •  STREET  ADDRESS   29Qfl7TH  AVENUE  SOUTH  BIflMlfNGHAM    ALABAMA 
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for  bo<J<s~iiians 


ARRL  PubficaUons 

Understanding  Amateur  Radio  (New),  Item  Nurnber  T0016 

Hints  and  Ktnks.  Item  Number  10029 

Specialrzed  Commuoicalions 

Techniques,  liem  Number  1002S 

FM  and  Repeaters  [tor  ihe  Radio 

Amateur).  Hem  Number  10014 

Sfngje  Sideband  ^or  the  Radio 

Amateuriitem  Number  10017 

The  RadFO  Amaleur's  VHF  Manual,  Mem  Number  1O032 

A  Course  in  Radio  Fundamenials.  Hem  Number  10019    . 

LeaTning  Ihe  Radiotelegraph  Code,  item  Mumt>er  lOOiO 

The  Radio  Amateuf  s  License  Manual.  Item  Number  10012 

Solid- Slate  Design  iot  the  Radio 

Amaieur    Item  number  1006T 

fyne^n  the  World  wi!h  Ham  Radio.  Item  Numtjer  10031 

The  Radto  Amateurs  1978  Handbook. 

Ir^m  Number  10011  

ARRL  Code  Kit.  Mem  Number  T0046  

ARRL  Anler^na  Book.  Mem  Number  10026 

ARRL  Eiectronics  Data  Boole.  Hem  Number  10027    

ARRL  Ham  Radio  Operating  Guide. 

Mem  Number  10035  .... 

Learning  to  Work  with  Integrated 

Ctrcuilsi  Item  NLimber  10060    , 

Getting  to  Know  OSCAR  from  the 

Ground  Up,  Item  Number  10059 , 

ARRL  Prefix  Map  o1  thf  World.  Item  Number  10083         .  , 
L  C/F  Calculator.  Item  Number  10062  ..... 
Amateur  Radio  Station  Log,  Mem  Numi^er  10015 


Amateur  Radio  Mini  Log.  Item  Number  10020 

73  Publications 

Amateur  Radio  Novice  Class 

Study  Guide,  liem  Number  10066     . 

General  Class  Ucense  Guide.  Item  Number  10069 

Amateur  Radio  Ej^lfa  Class  License 

Study  Guide.  Mem  Number  10071 

VHF  Antenna  Handbook,  item  Number  10056 

How  to  make  Better  QSL  s.  Mem  Number  10074 

Coax  Handbook   Item  Number  10072    . 

Vertical.  Beam,  and  Trfangle  Antennas, 

Item  Number  10085        

Dipofe  and  Long-Wire  Antennas.  Item  Number  10086 
The  Challenge  of  160",  Mem  Number  10067  ... 

AMECO  Publicdiioiis 

Nov jce  General  Class  O  &  A 

License  Guide.  Mem  Number  24801 

Advanced  Class  Q  &  A  License  Guide.  Mem  Numt>er  24809 
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Extra  Class  Q  &  A  License  Guide,  Item  Number  24810 
Mastering  Morse  Code.  Item  Numt>er  24802 
Radio  Electronics  Made  Simple.  Item  Number  24S00 
Amateur  Radio  Theory  Course.  Item  Number  24012 
Commerciaf  Operator  Theory  Course, 

Item  Number  24808 

Commercial  Q  &  A  License  Guide  for 

Elements  T  2,  d  9,  Item  Number  24603 

Commercial  O  &  A  License  Gu^de  for 
Element  3  Jtem  Number  24804 
Commercial  0  &  A  License  Guide  for 

Element  4,  Item  Number  24805    

Amateur  Radio  Novice  Class  Theory 
Course,  Mem  Number  24823 
Amateur  Radio  Novice  Class  Theory 
Course  &  Code  Tape,  Mem  Numt:ier  24824 

Radio  Publications,  Inc. 

Beam  Antenna  Handbook  by  Wilham 

Off,  W6SAL  Item  Number  10055   , . . ,  - 

All  about  Cubtcai  Quad  Antennas  by  William 

Orr.  W6SAL  Item  Number  10054   .....    

The  Tfulh  About  CS  Antennas  t>y  Wilham 

Orf.  W6SAI.  Item  Number  10083 

VHF  Handbook  by  wniiam  Orr,  waSAI, 

Item  Number  10056    

Better  Shortwave  Reception,  by  William  Orr,  W6SAI, 

Item  Number  10081    , 

Etmac  s  Car©  and  Feeding  of  Power 

Grid  Tubes,  Item  Number  10057   * . .  

W2AB  s  Second  OP  DX  Aid.  Mem  Number  10084  ...... 

Vertical  Antenna  Handbook,  Item  Nufnt>er  10088    ........... 

Radio  Amateur  Call  book  Pubtlcations 

U  S  Radio  Amateur  Call  book,  1978. 

*iem  Number  10077 

DX  Radio  Amateur  Calibooit.  1978,  item  Number  10079   

Prefijs  Map  ol  North  America.  Item  Numt*er  10004    . . . 

Zone  PrefiK  Map  ol  the  World.  Item  Num|>er  10022    

Great  Circle  Chart  of  the  World.  Mem  Number  10003  , 
Radio  Amateur's  Complete  Map  Library  (Includes:  Prefi* 
Map  of  the  World,  Great  Circle  Chart  of  the  World,  Map  of 

North  America,  and  World  Atlas).  Item  Number  10005      

Radio  Amateur's  World  Atlas,  Hem  Number  10024 
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80  meter  DXmg,  Item  Number  10089 , 

OSCAR  Amateur  Radio  Satellites. 

Item  Number  10090 

K3CHP  s  DX  QSL  Guide.  Mem  Number  10091  . .  - 
SSB'Amateur  Single  Sldebar\d,  by  Collins  Radio 
item  Number  10092    .. 
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Remember,  you  can  call  TOLL  FREE:  1-800-633-3410  in  U.S.A.  or  call  1-800-292-8668  in 
Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PM,  Monday  thru  Friday. 
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MAIL  ORDERS   P  O   SOX  11347  BIRMINGHAM.  AL  35202  •  STREET  ADDRESS    2908  7TH  AVENUE  SOUTH  BIRMINGHAM.  ALABAMA  35233 


I've  wanted  a  handie-talkie 
for  a  long  time^  but  I  did 

some  shopping  around^ 
finally  decided  that  I  couldn't 
afford  one,  and  dropped  the 
idea.  Christmas  was  just 
about  herej  so  I  pooled  alt  of 
my  funds  for  the  purpose  of 
giving  gifts.  The  YL  asked 
what  I  wanted  for  Christmas 
and  I  very  jokingly  saidj 
'*How  about  a  2  meter 
walkie-talkie?'*  and  let  it  lay. 
To  my  surprise  on  the  fateful 
morn,  there  was  a  HW-2021 
under  the  tree!  After  looking 
over  the  assembly  manual  and 
pasting  in  all  of  the  changes 
that  Heath  had  supplied,  I 
went  about  putting  it  to- 
gether. Six  days  and  long 
nights  later  it  was  finished. 
On  went  the  power  switch;  ! 
checked  for  smoke  —  none. 
Oh,  boy!  Maybe  it  will  work 
"ildid. 

I  used  it  for  about  a  week 
and  it  worked  flawlessly;  the 
2021  is  a  real  fine  piece  of 
equipment.  All  of  a  sudden,  1 
coyldn*t  bring  up  the  locaf 
repeater  with  the  mobile  an- 
tenna or  with  the  rubber 
duckie.  A  quick  check  with  a 
wattmeter  showed  no  rf  out- 
put. The  HW-2021  uses  an 
RCA  2N5913  rf  output  tran- 
sistor, which  is  supposed  to 
resist  burnout  from  a  shorted 
or  open  antenna  load.  Don't 
believe  it!  Checking  the  ex- 
ternal antenna  jack,  which  is 
a  mini  1/8"  type,  I  found 
that  the  jack  was  open,  so  no 
antenna  and  one  fried  rf  out- 
put transistor. 

First  on  the  list  of  thinp 
to  do  was  locate  a  2N5913, 
Called  the  local  Heath  store: 
none  in  stock,  must  be 
ordered;  called  tacal  parts 
supplier:  same  answer  —  must 
be  ordered,  A  visit  to  the 
local  Radio  Shack  for  some 
parts  for  one  of  my  many 
projects  turned  up  something 
very  interesting.  They  have  a 
transistor  that  is  supposed  to 
be  good  for  a  VHF  driver  and 
final  and  has  one  Watt  for  a 
power  rating-  The  Radio 
Shack  number  is  RS2038  and 
it  costs  $1.99.  1  bought  one; 
for  $1 .99,  it  was  worth  a  try. 
The  case  of  the  RS2038  is  the 
same     as     the     2N5913,    a 


Tom  Culkn  KI WXK 
53  ShermAn  Ave. 
Meriden  CT  06450 


Improve  Your  HW-2021 


more  flexibility,  etc. 


TO-39,  so  no  mods  for  the 
heat  sink*  I  put  it  in  and  got 
indication  of  rf  output.  The 
driver  and  final  stages  of  the 
HW-2021  must  be  re  tuned  for 
best  output;  in  mine,  I  found 
that  I  got  the  best  out  of  it 
with  the  slug  in  the  final  coil 
completely  removed.  I  think 
that  this  is  due  to  the  differ- 
ent  characteristics  between 
the  two  transistors.  The  origi- 
nal output  g^ve  me  134  Watts 
to  a  Heath  wattmeter,  and 
the  RS2038  had  an  output  of 
1/2  Watts.  A  check  with  the 
rubber  duckie  and  the  local 
repeater  came  right  back  on 
the  air  again. 

The  next  thing  to  do  was 
eliminate  that  1/8"  jack 
that  caused  so  much  grief.  1 
always  liked  the  BNCtype  of 
connector  for  rf  jacks,  so  1 
decided  to  see  if  one  would 
fit  where  the  rubber  duckie 
screwed  tn.  I  found  that  the 
single  hole  mount  BNC  con- 
nector (female)  would  fit  into 
the  hole  nicely,  but  wasn*t 
long  enough  to  have  the 
mounting  nut  tightened  on 
the  rear  of  the  cabinet.  A 
little  bit  of  epoxy  cement  on 
the  connector  soon  solved 
thai  problem.  The  flange  that 
sits  on  the  chassis  when  the 


connector  is  mounted  per- 
fectly covers  the  hole  where 
the  original  screw-in  type 
connector  was  and  looks  like 
original  equipment.  I  soldered 
a  small  piece  of  braid  from  a 
piece  of  RG-174/U  coax  to 
the  threads  of  the  connector 
and  passed  it  through  the 
hole  where  the  original  con- 
nector was  for  grounding  the 
shield  of  the  rf  output  coax. 
Please  remember  to  do  this 
before  you  epoxy  the  con- 
nector to  the  case;  I  didn't 
and  had  one  heck  of  a  time 
trying  to  feed  the  braid 
through  the  hole.  It  is  a  tight 
fit,  but  can  be  done. 

Now  you  are  going  to  say, 
"What  am  I  going  to  do  with 
a  rubber  duckie  that  doesn't 
have  a  BNC  fitting  on  it?'*  I 
said  the  same  thing.  If  you 
are  good  with  hand  tools,  you 
can  make  it  fit  on  a  BNC 
plug.  One  of  the  local  hams 
here  did  it,  but  I  purchased 
one  with  the  BNC  plug  on  it; 
Tm  a  chicken  at  hearL 

The  most  use  that  my 
HW2021  gets  is  in  the 
mobile,  and  I  wanted  a  way 
to  run  it  off  the  car  battery 
system  instead  of  using  the 
nicads.  I  didn't  want  to  put 
another  hole  in  the  case,  so  I 


used  the  hole  where  the  ex- 
ternal antenna  jack  wasl  I  got 
a  good  quality  1/8"  jack 
made  by  Switchcraft  and  put 
it  in  the  same  hole.  I  didn't 
want  the  same  thing  to  hap- 
pen to  the  external  power 
jack  that  happened  to  the 
antenna,  so  I  used  an  open 
circuit  type  jack*  Then  it 
dawned  on  me:  When  the 
power  from  the  car  system 
was  plugged  in,  the  nicads 
would  be  across  the  full 
charge  of  the  car  and  would 
overcharge  them,  causing 
their  certain  death.  I  put  a  50 
piv  1  Amp  diode  in  series 
with  the  nicad  power  lead  to 
allow  voltage  to  pass  from  the 
nicads,  but  to  prevent  the  car 
1 2  volts  from  going  across  the 
batteries. 

These  mods  have  made  a 
good  handie-talkie  a  little 
more  pleasant  to  operate.  I 
hope  that  you  have  as  much 
fun  with  yours  as  I  have  with 
mine.    ■ 
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The  HEATHKIT  HW 


Well  give  it  to  you  straight!  The  HW-203G  was  a 
great  2 -meter  transceivar  -  but  our  new  HW-2036A 
is  just  that  much  better 

It  boasts  the  same  impressive  specifications r  but 
now  gives  you  a  full  4  MHz  of  coverage  over  any 
portion  of  its  143.5  to  148,5  MHz  operating  range. 

But  most  startling  of  all  is  the  price  tag.  At  $269.95* 
in  easy-to-build  kit  form,  the  HW-2036A  is  the 
lowest  priced,  synthesized  2-meter  transceiver 
you'll  find  anywhere! 

At  Heath  we're  holding  down  the  soaring  cost  of 
Amateur  Radio.  Look  over  our  entire  line  of  quality 
kit  products.  Then  join  the  thousands  of  Radio 
Amateurs  who've  taken  the  sensible  alternative  — 
ond  built  Heothl 

Heath  Amateur  Radio  Gear... 
...the  qualitY  that  measures  up! 


HEATH 


•••fust  that  much  belter! 

Send  for  your  FREE  Heathkit  Catalog  today! 

Or  ycru  may  olstain  a  ratalchg  by  bringijig  tbii  coupon  lo 
otte  cf  ih^  hO  Keaihkil  Elecltonic  Centers  eoast'1o-co<a»t 
runits  q!  Sckluinb^rgeT  PradviQiK  Corp. J.  Wher^  Heathkit 
products  are?  displayed.  Bold,  ond  serviced-  Hetcil  prices 
on  some  products  may  be  stightly  higher.  See  the  whit« 
pages  of  your  islephone  directory. 
Hflalta  Company,  Dept ,  0 1 V 4 DQ ,  Bento n  Hn rbor.  Ml  4 90 22 
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Schlumberger 


Heath  Company, 

D«pt.011-400< 

Benton  Harbor.  Ml  19022 


Please  send  me  my  FREE  CaTatog    I  ^arn  not  on  youf  mailing  Itst- 


Na/rieL 


Address 


Qty 


-State 


'Price  <s  mail  Ofder  FO  &- Bunion  Hartior.  Ml 

Prices  and  s|)6Ciricailon&  subject  to  change  without  notice, 


Zip 
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KBtl  T.  Thurber,  Jr.  W8FX/4 
^33  New  cast  Je  L^ne 
MoDtgomery  AL  36117 


Simple  CW  Interference 

"Filter'' 


diode  code  regeneration 


II  goes  without  saying  that 
most  CW  operators  can 
send  much  better  code  if  they 
have  some  means  available  to 
hear  what  they  are  sending 
out.  If  you  use  a  separate 
transmitter  and  receiver,  it  is 
possible  to  turn  down  the  rf 
or  i-f  gain  controls  while 
transmitting  and  listen  to 
your  own  signal  as  il  is 
actually  radiated.  Of  course, 
there  are  a  number  of  dis- 
advantages 10  this  method  of 
CW  monitoring,  such  as  the 
need  to  constantly  "ride 
gain,"  blasting  in  the  phones 
when  going  from  receive  to 
transmit,  and,  worst  of  all,  if 
the  other  station  in  QSO  is 
not  right  on  frequency,  it  is 
necessary  to  retune  each  trme 
you  stand  by,  with  the  re- 
sultant risk  of  losing  contact 
when  reiuning.  This  last 
disadvantage  is  particularly 
disconcerting  if  the  contact 
lost  is  WAS  state  number  50 


or  a  rare  VU2or  JT1. 

Most  of  the  fancier  trans- 
mitters and  transceivers  avail- 
able on  the  current  market 
have  built-in  sidetone 
monitors,  which  work  on  a 
strictly  audio-frequency  basis 
and  do  not  depend  on  the 
radiated  rf  signal  at  all.  This  is 
definitely  the  most  reliable 
method  of  monitoring  your 
keying  (unless  you  insist  on 
actually  monitoring  the 
radiated  rf  signal).  Most 
lower-priced  CW-only  rigs  and 
many  of  the  popular  home 
brew  Novice  designs  do  not 
include  provisions  for  built-in 

sidetone  monitoring. 

A  very  simple  and  inex- 
pensive method  of  moni- 
toring your  signal  recognizes 
the  fact  that,  most  of  the 
time,  one  of  the  first  pieces 
of  ham  gear  a  prospective 
newcomer  acquires  is  the 
code-practice  oscillator, 
usually  no  more  than  a  keyed 
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audio  oscillator  driving  a  low- 
power  audio  amp  into  either 
phones  or  a  small  speaker. 
Unfortunately,  this  is  also 
frequently  the  first  piece  of 
gear  relegated  to  a  dusty 
shelf,  once  the  ticket  is 
obtained.  This  article 
proposes  a  low-cost  way  to 
adapt  practically  any  code* 
practice  oscillator  to  monitor 
CW  as  transmitted,  indepen- 
dent of  either  the  receiver  or 
transmitter  gain  or  tuning. 

The  device  shown  in  Fig.  1 
connects  to  the  transmitter  or 
transceiver's  coax  output  line 
at  any  convenient  point, 
using  a  coax  T-fltting*  It  is 
self-powered  by  rectification 
of  a  very  small  amount  of  the 
transmitter's  output  power 
(less  than  one  Watt),  driving  a 
sensitive  dc  relay  which 
follows  keying  automatically 
without  any  other  direct  con- 
nection to  the  key  or  else- 
where in  the  rig.  Its  output  is 
connected  to  the  key  jack  on 
the  code  oscillator,  fust  as 
though  it  were  a  straight  key 
itself.  For  code  practice,  the 
key  can  be  connected  to  the 
lack  provided  in  the  unit  so  as 
to    make    its    disconnection 
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from   the  oscillator  unneces- 
sary. 

Construction  is  very 
simple,  and  no  special  tech- 
niques are  required.  The  mon- 
itor-adapter fits  nicely  into  a 
3-1/4"  X  24/8"  X  M/8'* 
Bakelite  box  (Radio  Shack 
^70030,  with  aluminum 
cover),  or,  if  radiation  and 
TVI  are  factors,  il  can  be 
built  into  an  aluminum  mini- 
box,  such  as  the  Radio  Shack 
#270-235  or  equivalent^ 
which  is  about  the  same  size. 
A  standard  PL-259  coax  plug 
is  mounted  to  one  end  by 
drilling  a  hole  just  large 
enough  for  a  UG-I75/U  or 
UG-176/U  reducer  to  go 
through  the  hole,  the  end 
flange  on  the  reducer  holding 
the  connector  to  the  box  (a 
dab  of  epoxy  will  keep  it 
from  slipping).  A  miniature 
phone  jack  and  the  25k  Ohm 
potentiometer  are  mounted 
to  the  aluminum  front  paneL 

The  heart  of  the  monitor- 
adapter  is  the  S-volt  sensitive 
miniature  SPOT  dc  relay, 
available  from  Radio  Shack  as 
#275^04.  (Although  the 
relay  is  supplied  as  an  SPOT 
type,  one  contact  is  left  un- 
connected for  our  purposes.} 
If  the  relay  is  substituted  for, 
be  sure  to  obtain  one  which 
has  similar  characteristics, 
particularly  one  which  will 
operate  over  a  range  of  6-9  V 
dc  and  requires  no  more  than 
about  12  mA  for  operation. 
(Large,  heavy  relays  are  un- 
suitable, as  this  is  definitely  a 
QRP  device  —  the  germanium 
diode  just  won't  rectify  the 
quarter  Amp  or  so  that  some 
relays  need  for  operation.) 
incidentally,  although  a  1 N34 
or  1N60  diode  is  specified, 
almost  any  large- 
signal  diode  that  will  handle 
at  least  25-50  volts  at  around 
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fig.  L  Complete  circuit  ^A  basic  mini  module  code-practice 
oscillator^  model  CPOA,  is  available  from  Poly  Paks,  lac,  Box 
942,  S.  Lynn  field  MA  01940,  for  $h4%  requiring  a  small  PM 
speaker  and  hS  V  battery  for  operation. 
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Fig.  2  Blowup  of  relay  con- 
nections. "^Relay  as  ft  appears 
looking  from  the  bottom  (see 
diagram  on  back  of  ''blister 
pack"  package).  Relay  speci- 
fications (Radio  Shack 
#275-^004):  voltage  -  6  V  dc 
(operating  range  —  6-9  Vdc); 
resistance  —  500  Q;  current  — 
12  mA;  contact  rating  —  1 
Amp  at  125  Vac. 

1  2  mils  or  better  should  work 
well;  I  used  an  uhnumbered 
surplus  diode  that  was 
supposed  to  take  over  100 
volts  at  100  mA.  (Stock  up, 
in  case  the  diode  you  select 
won*t  handle  the  power.  If 
youVe  running  fairly  high 
power,  try  paralleling  a 
couple  of  diodes*) 

About  the  only  precaution 
to  observe  in  construction  is 
making  sure  that  the  relay  is 


seated  firmly.  This  is  best 
done  by  epoxying  its  plastic 
case  to  the  inside  of  the 
aluminum  front  panel.  In 
tuning  up,  before  connecting 
one  side  of  the  relay  coil, 
check  the  voltage  at  the 
output  side  of  R2.  With  full 
transmitter  power  applied,  it 
shouldn't  exceed  10  or  12 
volts  (start  things  off  with  Rl 
fully  counterclockwise,  ad- 
vancing the  control  until  the 
voltmeter  reads  10-12  volts). 
The  relay  coil  can  then  be 
connected  to  R2,  and  you  Ye 
in  business.  Readjust  Rl  and 
recheck  the  voltage  across  the 
coil  with  fuH  transmitter 
power  applied,  tt  should  read 
6-9  volts.  Failure  to  observe 
these  precautions  could  cost 
you  a  pot,  diode^  and  relay! 

The  little  unit  is  fairly 
frequency  insensitive,  but 
RTs  setting  may  be  tweaked 
if  necessary  when  changing 
bands  or  output  power  levels. 
As  designed,  the  unit  should 
handle  power  levels  up  to  1  50 
Watts  or  thereabouts. 

If    a    linear    amplifier    is 
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amateur  interest  the  Bermuda 
Oept.  of  Tourism  has.  US  sta- 
tions may  obtain  a  copy  of  the 
rules,  logs,  and  check  sheets 
from:  Bernie  Swandic  K3DH, 
7417  Mill  Run  Drive,  Derwood 
MD  20855.  Please  include  a 
large  envelope  with  t3c: 
postage, 

ZERO  DJSTRiCT  QSO  PARTY 

Starts;  2000  GMT 

Saturday,  April  22 

Ends:  0200  GMT 

Monday,  April  24 

Organized  by  the  Mississippi 
Valley  Radio  Club,  this  contest 
covers  a  lot  of  territory  and 
should  create  a  lot  of  activity« 
Stations  outside  of  Zero  dis- 
trict will  work  Zero  district  sta- 
tions only,  but  Zeros  may  work 
both  in  and  out  of  district  sta* 
tions.  The  same  station  may  be 
worked  once  on  each  band  and 
each  mode. 
EXCHANGE: 

QSO    number,    RS(T),    and 
QTH.  QTH  is  county  and  ARRL 
section  for  Zeros,  ARRL  sec- 
tion only  for  all  others. 
SCORmG: 

For    Zeros  — total     QSOs 


multiplied  by  (ARRL  sections 
-(-  Zero  counties  +  DX  coun- 
ties) worked.  Others — total 
QSOs  multiplied  by  (Zero  coun- 
ties +  Zero  sections). 

FREQUENCIES: 

3560,  7060,  14060,  21060, 

26060.  3900,  7270,  14300, 

21370,  28570,  3725,  7125, 

21125,  28125. 

ENTRIES  &  AWARDS: 

Beautiful  four-color  certif- 
icates will  be  presented  to 
the  General  class  section  high 
scorer  and  to  the  Novice/Tech 
class  section  high  scorer.  Mail- 
ing deadline  for  entries  is  May 
31,  to;  WBflUUA,  Mississippi 
Valley  RC,  3518  W.  Columbia, 
Davenport,  Iowa  52804.  Include 
an  SASE  for  results. 

SHERLOCK  HOLMES  AWARD 

The  Sherlock  Holmes  Award 
(SHA)  is  sponsored  by  the  Ger- 
man Section  of  the  Interna- 
tional Police  Association,  ft  is 
designed  to  enhance  the  spirit 
of  friendship  among  radio 
amateurs  according  to  the 
motto  of  the  fPA  Radio  Club: 
Servo  per  Amikeco  (meaning 
Service  through  Friendship). 

Amateur  and  SWL  stations 
can  apply  for  the  SHA.  Award 


used,  connect  the  monitor- 
adapter  between  the  exciter 
and  the  linear,  not  between 
the  amplifier  and  antenna  or 
antenna  coupler.  (For  higher 
power  levels,  try  link 
coupling  to  the  final  output 
stage  rather  than  using  the 
resistance  coupling  I  used. 
And  don't  substitute  a  higher 
rated  wire-wound  resistor  for 
Rl  —  this  may  cause  imped- 
ance matching  problems  for 
your  rig.) 

The  unit  can,  as  men- 
tioned^ be  used  as  a  code- 
practice     oscillator     without 


disconnecting  it  from  the  line 
by  simply  plugging  a  key  into 
the  phone  jack  on  the  front 
panel  Of  course,  it  shou!dn*t 
be  used  for  CW  monitoring 
when  practicing  code! 

I  have  used  the  unit  with  a 
Heath  HD-16  code-practice 
oscillator  with  good  resutts, 
following  keying  up  to  25 
wpm  and  more.  It  can  be 
used  with  other  code  oscil- 
lators in  which  the  key 
simply  acts  as  a  circuit 
closure.  Total  construction 
cost  is  about  $7.50,  even  if  all 
new  components  are  used." 


hunters  must  work  IPA  RC 
member  stations.  A  member 
station  can  be  worked  once  on 
each  amateur  band.  Applica- 
tion forms  and  a  list  of  IPA  RC 
stations  are  available  from 
either  DL3SZ  or  WB4QJ0.  DX 
stations  send  one  fRC;  other 
stations  send  an  SASE. 

The  award  is  Issued  onfy  for 
contacts  made  after  1  March 
1976.  There  are  three  (3)  SHA 
classes:  a.  SHA  50  (basic 
award);  b.  SHA  100;  c.  SHA  200. 
Participants  must  hold  the 
SHA  50  before  being  eligible 
for  the  SHA  100.  Only  holders 
of  SHA  100  are  eligible  for  SHA 
200.  The  fee  schedule  is  listed 
below.  Stamp  endorsements 
are  available  for  SHA  300,  400, 


and  500. 

Schedule  of  points:  The 
basic  award  requires  a 
minimum  of  fifty  (50)  points. 
Contacts  count  as  follows:  tPA 
RC  members  in  hunter's  coun- 
try—2  points;  IPA  RC  member 
in  DXCC  country,  hunter's  own 
contment — 5  points;  IPA  RC 
member  in  DXCC  country,  ali 
other  continents— 10  points, 
IPA  RC  club  stations  count 
double  on  each  amateur  band. 

Send  completed  verified  ap- 
plication with  8  IRCs  (resp. 
U,S.$  or  DM  5)  to  cover  cost  of 
handling  and  printing,  to:  Adolf 
Vogel  DL3S2,  Ritter-von-Eyb- 
Sirs.  2,  D-8800  Ansbach,  Ger- 
many, 
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C.  Warren  Andreas&n  WA6JMMfN6WA 

P,0.  Box  8306 

Van  Nuys  CA  91409 


The  Best  Probe  Yet? 

-this  audible  probe  is  safer  to  use 


The  other  day  I  had  to 
debug  some  CMOS  logic, 
and  as  I  reached  for  my 
Qscilloscope,  it  dawned  on  me 
that  f  had  forgotten  to  bring 
il  home.  I  reached  for  my 
tmsiy  DVM  (digital  volt- 
meter) and  started  checking 
levels.  To  ihose  of  you  who 
have  never  tried  this  method 
of  logic  debugging,  don't. 
First  you  have  to  find  the 
correct  pin  to  put  the  probe 
on,  and  then  when  you  look 
up  to  see  what  the  meter 
says,  the  probe  slips  and  you 
start  all  over  again.  I  thought, 
"Gee,  wouldn't  it  be  nice  if  I 
didn't  have  to  look  to  see 
what  the  meter  said?"  I 
thought  about  the  normal 
logic  probe  with  its  indicator 
in   the  tip,  and  though!  how 


nice  that  is;  however,  you  sti 
have  to  take  your  eyes  off 
your  work  to  look.  This  may 
sound  like  a  small  thing,  but  1 
find  it  irritating. 

My  next  thought  was, 
'*Why  not  make  a  piece  of 
test  gear  that  gives  the  output 
in  audio?*'  The  unit  does  not 
have  to  fit  totally  in  the  hand 
since  it's  for  bench  work*  and 
if  I  don't  have  to  have  the 
entire  unit  in  my  hand, 
creation  of  the  sound  (loud- 
speaker)  won't  be  a  problem. 

To  get  to  the  point,  I 
designed  and  built  a  logic 
probe  that  works  with  CMOS, 
produces  a  high  tone  for  a 
logic  highj  a  low  tone  for  a 
logic  loW|  and  no  sound  for 
an  open  or  floating  string.  In 


addition  to  this,  the  unit  will 
detect  narrow  pulses  and 
stretch  them  so  the  user  is 
able  to  hear  them. 

The  audio  probe  will 
detect  high  to  low,  or  low  to 
high  pulses,  and  will  do  any- 
thing any  good  probe  will  do, 
except  its  output  is  in  sound. 
It  works  great! 

Circuit  Description 

Transistors  0'  ^rid  Q2 
form  the  input  stage.  Under 
no  signal  or  floating  input 
condition,  both  transistors 
arc  biased  on  by  the  base 
resistors.  In  the  ON  state,  the 
collector  of  Q1  is  near  ground 
and  the  collector  of  02  is 
near  plus  volts.  I  say  near 
because  of  the  3  volt  zeners 
in  the  emitter  of  each  tran- 
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sistor  The  zeners  will  sub- 
tract their  voluge  from  what 
is  developed  in  the  collector 
circuit  The  purpose  of  the 
zeners  is  to  provide  a  thresh- 
old level  at  which  the  tran- 
sistor will  key.  For  Ql  to 
turn  on,  the  base  must  be 
greater  then  3.5  volts,  and  for 
02  to  turn  off,  its  base  must 
be  higher  than  supply  voltage 
minus  3.5  volts*  This  choice 
of  zener  value  is  not  critical. 
The  choice  I  made  is  based  on 
the  fact  that  I  run  all  of  my 
CMOS  circuits  from  12  volts, 
and  with  this  value  of  zener, 
my  probe  rejects  any  signal 
not  below  3.5  or  above  9 
volts.  A  functioning  circuit 
will  easily  exceed  these 
values,  and  if  it  won't,  the 
circuit  is  bad-  F(om  this  point 
on,  1  can  think  logic.  I  will 
call  the  collector  of  Ql  "A", 
and  the  collector  of  Q2  "B". 
If  the  probe  tip  is  floating,  A 
is  low  and  B  is  high^  !f  the  tip 
is  low,  A  is  high  and  B  is  also 
high.  If  the  tip  is  high,  A  is 
low  and  B  is  also  low. 

Three  unique  states  —  one 
for  each  condition.  Now  alt 
that  is  necessary  is  to  decode 
the  states.  Only  the  1  and  0 
states  are  decoded,  since  if 
the  state  is  not  a  1  and  0,  it 
must  be  the  open  state  and 
nothing  happens  during  this 
state.  If  a  high  condition 
occurs,  the  1  decoder  triggers 
the  pulse  stretcher.  This  pulse 
stretcher  is  a  bit  different  in 
that  it  uses  an  OR  %.\U\  If  pin 
1  goes  high,  pin  3  also  goes 
high,  feeding  back  through 
CI  holding  pin  2,  and  itself 
high  for  the  time  determined 
by  the  time  constant  of  CI 
and  R5,  When  C1/R5  time 
out,  the  output  of  pin  3  will 
drop  low  again  if  there  is  not 
a  high  stiil  on  pin  one.  The 
gate  acts  like  a  straight  piece 
of  wire  except  that  it  wilt 
stretch  a  short  pulse.  Any 
time  the  output  of  pin  3  is 
high,  it  will  enable  the  high 
pitch  oscillator,  causing  a 
high  tone  to  be  generated. 

The  0  decode,  pulse 
stretcher,  and  oscillator  work 
exactly  the  same  as  the  cir- 
cuit just  described,  except,  of 
course,  the  tone  generated  is 
a  low  pitch.  The  two  tones 
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generated  are  mixed  in  the 
final  section  of  IC3,  with  the 
inputs  on  pins  8  and  9,  and 
the  mixed  audio  on  pin  10. 
The  output  at  pin  10  is  good 
for  an  earphone  (used  with  a 
volume  control)  or  a  small 
speaker.  Since  I  went  this  far 
and  want  to  use  this  unit  even 
if  the  environment  is  noisy,  I 
went  ahead  and  add<5d  a  small 
audio  amplifier  which  will 
blast  me  out  of  the  room  if 
necessary.  As  mentioned,  the 
unit  will  produce  a  hfgh  tone 
for  a  high  and  a  low  tone  for 


a  low-  With  a  bit  of  practice, 
as  with  other  types  of  probes, 
you  can  get  a  pretty  good 
idea  of  what  is  going  on  by 
the  sound*  If  it  sounds  like 
both  tones  are  on,  you  have  a 
square  wave  signal;  if  you 
have  a  high  tone  with  a  low 
tone  "ticking/'  you  have  a 
high  with  a  low  pulse,  and  so 
on.  Now,  if  I  should  adjust 
the  low  tone  to  2125  Hz  and 
the  high  tone  to  2975  Hz, 
and  stick  the  probe  into  my 
Teletype^l^  machine, 
hum  mm  ,  .  ,  ■ 


Parts  List 


IC1 

CD4069 

Hex   Inverter   (RCA) 

IC2 

CD401 1 

Quad  2-input  HAND  IRCAJ 

IC3 

CD4071 

Quad  2-input  OR  (RCAl 

IC4 

1  M380N 

Audio  Power  Amplifier  (Naifonall 

€L\ 

2N2222 

NPN  Transistor 

02 

2W2907 

PNP  Transistor 

CR1,4 

1N914 

Signal  Diode 

CR2,3 

1N746 

3  Volt  Zener  Diode 

R  1-6,8 

100k 

1/4  Watt  Resistor 

R7,10 

1   Meg 

1/4  Watt  Resistor 

R9 

220k 

1/4  Watt  Resistor 

R11 

10k 

1/4  Watt  Resistor 

R12 

Ik 

Variable  Resistor  (Pot) 

CI  ,2 

,1  uF 

Capacitor 

C3A 

.0047  uF 

Capacitor 

C5,6 

-01    uF 

Capacitor 

C7 

10  uF 

Capacitor 

CB 

100  uF 

Capacitor 

from  page  It 8 

secretarial,  and  managing. 

Thl3  Is  a  wonderful  environ- 
merit  for  people  who  don't 
smoke  . . ,  who  are  anxious  to 
build  a  good  career ...  to  learn 
. . .  and  who  don't  need  much 
supervision.  There  is  no  room 
for  people  who  are  just  looking 
for  a  job.  Non-achtevers  drag 
everyone  down.  We  expect 
people  to  be  proud  of  what 
they  accomplish  and  to  con- 
stantly strive  to  improve 
themselves.  We  give  you 
enough  rope  here  to  climb  any 
mountain  ...  or  to  hang 
yourself.  The  choice  Is  entirely 
up  to  you  and  what  kind  of  a 
person  you  really  are.  This  Is  a 
workaholic^s  paradise. 

During  the  next  year  weVe 
anxious  to  increase  the  ctrcula- 
tion  of  73 . . .  perhaps  double  it. 
This  is  going  to  take  a  lot  of 
work.  We  atso  want  to  double 
the  number  of  ads  and  are  aim- 
ing at  someday  running  a  500 
page  magazine  every  month 
...one  that  will  take  two 
months  to  read.  More  work- 
The  circulation  will  come— 73 
is  the  biggest  and  best  of  the 
ham  magazines— It's  mostly  a 
question  of  getting  the  word 
around.  429  articles  published 
in  1977  against  164  in  QST.  Ads 
in  73  almost  always  outpull  ads 
in  the  other  magazines  by  a 
wide  margin;  still  some  firms 
are  doggedly  throwing  away 
hundreds  of  thousands  of 
dollars  fn  sales  by  not  advertis- 
ing in  73  . . ,  a  move  which  in- 
creases the  cost  of  ham  equip* 
ment,  obviously. 

If  you'd  tike  to  be  part  of  the 
dedicated  group  which  puts 
out  73,  send  a  resume, 
references,  and  a  letter  telling 


EOnORIAL  BY  WA  VNE  GREEN 

me  about  yourself,  your  in- 
terests, and  what  you've  ac- 
complished so  far  in  life.  We're 
open  for  anyone  . . .  wtth  no 
strong  prejudices  on  color, 
religion,  age,  sex,  etc.  The  only 
exception  Is  smoking  . .  A\  you 
smoke  or  are  addicted  to  other 
drugs,  don't  write. 

A  DX  COLUMN  IN  73? 

A  few  years  ago,  I  got  the 

Idea  of  writing  to  all  of  the 
governments  of  the  world  and 
getting  information  on  how 
visiting  amateurs  could  get 
licensed.  About  three  score 
quickly  sent  In  the  information, 
and  suddenly  I  had  a  pile  of 
papers  about  eight  inches  high 
to  pore  over  and  writ©  up  in 
brief  form. 

After  a  while,  it  became  evi- 
dent that  it  was  going  to  take 
more  than  good  Intentions  to 
get  this  pile  into  publishable 
form.  Luckily  at  this  time  . , .  or 
perhaps  untuckily ...  a  good 
friend  volunteered  to  take  on 
the  responsibility.  The  days 
dragged  by  and  nothing  ar- 
rived . . . then  weeks  .  .  . 
months  , . ,  and  now  it  has 
been  years.  I  suspect  that  I  had 
better  not  depend  on  him  fur- 
ther . . .  Tm  beginning  to  lose 
faith. 

I'd  like  to  see  a  monthly  DX 
column  in  73  which  would  tell 
us  how  to  get  licenses  in  other 
countries  « « .  which  would 
bring  us  pictures  and  the 
stories  of  some  of  the  more  ex- 
citing DXpeditions  . . .  which 
might  even  help  organize  some 
DXpeditions.  The  person  to 
write  this  should  have  a  good 
deal  of  time ...  a  respectable 
DX  score  (at  feast  300  coun- 
tries confirmed  ...  it  took  me 
about  two  years  to  get  300  con- 


firmed) .  .  .  the  abinty  to 
write , . .  and  the  determination 
to  get  a  job  done  despite 
obstacles.  It  will  take  a  lot  of 
correspondence  with  foreign 
governments.  It  will  also  take  a 
lot  of  Mstening  and  asking 
around  on  the  DX  bands,  fer- 
reting out  the  stories. 
Anyone  interested? 

BIRMING-HAM-FEST 
MAY  13*14 

It  looks  as  if  Birmingham  is 
going  to  have  one  of  the  big- 
gest hamfests  they've  ever  had 
this  year . . .  weH  worth  the  trip, 
I'd  say,  Therell  be  something 
for  everyone,  with  Dave  Ingram 
K4TWJ  hosting  the  SSTV 
forum,  Steve  Gilbert  WD4EKN 
the  10m  channelized  band  ses* 
sion  {converted  CB  units),  Hop 
Hayes  K4TQR  the  repeater 
forum,  pfus  foryms  on  micro- 
processors, computer  pro- 
gramming, MARS,  solid  state 
design,  ARRL,  emergency  net 
systems,  etc.  There  will  be  a 
30- second  forum  where  i  will 
cover  in  depth  the  merits  of  the 
League  and  a  one  hour  Q&A 
session  afterwards,  followed 
by  the  usual  ritual  tar  and 
feathering. 

In  an  effort  to  keep  the 
hamfest  banquet  a  small  affair, 
word  has  been  leaked  that )  am 
the  banquet  speaker.., 
possibly  Rick  Cooper  was 
unavailable.  Will  the  chicken 
be  better  than  the  speaker? 

Many  of  the  top  ham  manu- 
facturers will  be  exhibiting 
, , ,  Atlas,  Data  Signal,  Dentron, 
Drake,  Icom,  Radio  Shack, 
Palomar,  Long's,  Opto- 
electronics, 777  and  others. 
There  will  also  be  a  goodly 
number  of  microcomputer  ex- 
hibits. This  will  be  a  good  time 
to  come  and  see  these  pesky 
contraptions. 

The  prizes  are  not  to  be  dis- 
counted either . . ,  like  one  of 
the  new  Dentron  transceivers 
(DTR-1),  a  Drake  TR-4CW  and 
TR-33C,  an  (com  IC-215,  a 
Wilson  HT,  a  Regency  HR-3T2 
and  HR-2B,  etc.  Micro  fans 
have  a  chance  at  an  SWT  6800 


computer  No,  forget  that  last 

one,  for  I  fully  intend  to  put  as 
many  tickets  in  for  that  as  I  can 
and  waik  away  with  It.  Know 
you  that  I  am  known  as  Lucky 
Green  when  it  comes  to  ham- 
fest prizes,  so  despair.  I've 
been  wanting  a  Southwest 
Tech  6800  ever  since  they  were 
announced  . . ,  It's  just  that  I've 
been  too  poor  (or  Scotch)  to 
buy  one, 

MAUNDER  MINIMUM 
CONFIRMED 

A  recent  Sunday  Time^  arti- 
cle {thanks  to  W20LU  for  send- 
ing the  clipping)  on  ice  cores  in 
the  Antarctic  mentioned  that 
these  cores  reflect  the  level  of 
sunspots  with  the  nitrogen 
compounds  in  the  snow.  By 
bringing  up  cores  of  ice,  scien- 
tists have  been  able  to  confirm 
that  there  were  no  sunspots 
between  1645  and  1715,  the 
Maunder  Minimum,  as  it  has 
been  called. 

This  confirms  that  our  sun  is 
a  variable  star  and  that  the 
Earth  went  through  a  little  ice 
age  during  the  sunspot  tapse. 

So  far  the  cores  have  been 
examined  only  back  a  few  hun- 
dred years.  On  the  strength  of 
this  confirmation  of  the 
Maunder  Minimum,  scientists 
will  now  start  examining  cores 
which  are  already  in  storage, 
brought  in  from  Antarctica  and 
Greenland,  extending  solar 
history  back  over  100,000 
years,  ft  will  be  Interesting  to 
see  what  correlation  there  is 
between  the  sunspot  activity  of 
the  past  and  climate  changes 
such  as  ice  ageSt 

Without  sunspots,  DX  must 
have  been  terrible  in  the  1600s, 

STANDARD  EXPANDS 

Standard  Radio,  at  one  time 
one  of  the  largest  ham  manu* 
facturers,  got  off  into  CB  for  a 
while  and  now  is  coming  back 
into  hamming  with  a  major  ef- 
fort. Marv  Driscoff  is  moving 
from  VHF  Engineering  to  work 
with    Standard,    aiding    Glenn 

Continued  on  p^ge  138 
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210  Earl  Dr, 

Lyman  X  29365 


How 
Sunspots  Work 


basics  for  the  Novice 


For  the  newcomer  to 
radio  commynjcations, 
as  well  as  for  many  old* 
timers,  the  subject  of  sun* 
spots  can  be  very  confusing* 
With  the  new  cycle  expected 
to  begin  increasing,  there  is 
increasing  interest  in  the  sub- 
ject of  how  they  will  affect 
propagation.  The  purpose  of 
this  article  is  to  give  a  brief 
understandable  explanation 
of  what  sunspots  are  and  how 
they  affect  radio  wave  propa- 
^tion. 

Though  great  advances 
have  been  made  in  recent 
years  in  understanding  the 
niany  modes  of  propagation 
of  radio  waves,  variables  af- 
fecting  communication  over 
long  distances  are  very  com- 
plex. 

The  sun,  ultimate  source 
of  life  and  energy  on  Earth, 
dominates  all  radio  communi- 
cation beyond  the  local 
ran^.  Conditions  vary  with 
such  obviously  sun-related 
earthly  cycles  as  time  of  day 
and  season  of  the  year.  There 
are  aiso  short-  and  lon^term 


solar  cycles  which  influence 
propagation.  The  state  of  the 

sun  at  a  given  moment  is 
critical  to  long-distance 
comm  Lin  icat  ions- 

Solar  Phenomena 

Sunspots  play  a  major  role 
in  radio  wave  propagation^  so 

It  is  necessary  to  have  a  gen- 
eral understanding  of  the 
spots  themselves-  The 
McGraw-Hill  Encydopedia  of 
Science  and  Technology 
p-'esents  the  following  de- 
scription of  sunspots: 

'*A  sunspot  begins  as 
a  small  dark  area 
known  as  a  pore, 
2000-3000  kilometers 
in  diameter.  The  pore 
develops  Into  a  full- 
fledged  spot  in  a  few 
days,  and  the  maximum 
development  is  reached 
within  the  next  week  or 
two.  Dec  ay  I  which  con- 
sists simply  of  shrink- 
age of  the  spot  area 
along  with  its  magnetic 
fieldj  is  much  slower. 
The     life     span    varies 


from    a    few   days    for 

small    spots    to    about 

100     days     for     large 

groups/** 

Sunspots  have  two  parts: 
umbra,  the  darker  central 
area,  and  penumbra,  the 
lighter  surrounding  area. 
They  appear  dark  because  of 
the  brilliant  surrounding  area 
of  the  sun.  Their  temperature 
is  4500  degrees  Kelvin,  which 
is  cooler  than  the  rest  of  the 
sun.  They  appear  in  groups 
with  a  leader  and  a  follower 
and  are  quite  large  in  size. 
Some  groups  have  been  ob- 
served whose  length  equaled 
the  distance  from  the  Earth 
to  the  moon.^ 

At  times,  they  appear  sin- 
gly,  but  the  most  common 
appearance  is  in  groups  which 
are  dominated  by  two  large 
spots  in  a  bipolar  center. 

The  magnetic  fields  of  the 
sunspots  are  probably  respon- 
sible for  the  cooler  tempera- 
ture and  darker  appearance. 
(They  are  about  eighteen  per- 
cent darker  than  the  sur- 
rounding area   of  the  sun,) 


The  magnetic  field  is  also 
responsible  for  the  radiation 
associated  with  the  spots.^ 
The  magnetic  fields  may  also 
appear  with  opposite  mag- 
netic polarity.  When  this 
occurs,  large  flares  arc  pro* 
duced,  and  an  extremely  large 
amount  of  energy  is  released 
due  to  the  interaction  and 
annihilation  of  the  fields."* 
This  usually  takes  place  dur- 
ing the  week  when  a  sunspot 
goes  through  maximum  devel- 
opment. The  flare  has  the 
appearance  of  a  violent  ejec- 
tion of  material  from  the 
surface  of  the  sun, 

Sunspots  occur  in  cycles 
of  approximately  eleven 
years.  They  begin  in  high 
latitudes  in  the  northern  and 
southern  hemispheres.  They 
increase  in  srxe  and  number, 
reaching  a  maximum  in  about 
four  years*  The  decay  process 
is  about  twice  as  long,  with 
the  cycle  ending  in  about 
eight  years  and  located  in  low 
latitudes.^ 

Even  before  their  correla- 
tion with  radio  propagation 
was  well  known,  the  periodic 
rise  and  fall  of  sunspot  num- 
bers had  been  studied  for 
many  years.  Though  these 
cycles  average  roughly  eleven 
years  in  length,  they  have 
been  as  short  as  nine  and  as 
long  as  thirteen  years. 

Current  observations  are 
recorded  by  use  of  the  Zurich 
Sunspot  Number.  A  useful 
modern  indication  of  overall 
solar  activity  is  the  solar  flux 
index,  which  is  sometimes 
called  the  *'A'*  index.  Solar 
flux  readings  are  made  several 
times  a  day  by  the  National 
Bureau  of  Standards.  A  solar 
flux  reading  of  sixty  relates 
to  a  sunspot  number  close  to 
zero. 

The  cycles  do  not  go 
smoothly  from  low  to  high  or 
high  to  low  in  intensity;  they 
fluctuate  during  the  cycle.  In 
October,  1974,  which  was 
only  a  few  months  from  the 
bottom  of  cycle  twenty, 
there  were  a  few  days  when 
the  index  reached  145,  which 
is  higher  than  the  peak  of 
some  cycles.  A  few  months 
later,  the  index  had  dropped 
to  below  seventy. 
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The  high  and  low  indexes 
for  the  cycles  vary  greatly* 
Cycie  nineteen  peaked  in 
1958  with  a  sunspot  number 
of  200.  In  1969,  cycle  twenty 
peaked  with  a  number  of 
120.J  which  was  near  average 
intensity-  One  of  the  lowest 
on  record  was  cycle  fourteen, 
which  peaked  at  sixty  in 
1907.  We  are  currently  begin- 
ning cycle  twenty-one. 

Sunspot  cycles  should  not 
be  thought  of  as  having  sine- 
wave  shape.  There  can  be 
isolated  highs  during  the  nor* 
ma)  low  years,  A  remarkable 
example  was  a  run  of  several 
days  in  October,  1974^  only  a 
few  months  from  the  ap- 
proximate bottom  of  cycle 
twenty,  when  the  solar  flux 
reached  145^  a  level  well 
above  the  highs  of  several 
cycles  on  record.  Only  five 
months  later,  several  days  of 
solar  flux  below  seventy  were 
recorded.^ 

Solar  Radiation 

Insofar  as  it  affects  most 
radio  propagation,  solar  radia- 
tion is  of  two  principal  kinds: 
ultraviolet  light  and 
charged  particles.  The  first 
travels  at  about  186,000 
miles  per  second^  as  does  all 
electromagnetic  radiation. 
The  effects  on  wave  propaga- 
tion take  place  almost  im- 
mediately from  ultraviolet 
radiation.  The  charged  parti- 
cles travel  much  more  slowly 
and  may  take  up  to  forty 
hours  to  have  an  effect  on 
propagation  J 

The  sun  produces  a  con- 
stant stream  of  radio  waves. 
During  periods  of  iarge  sun- 
spots,  an  excessive  amount  of 
emission  occurs.  This  large 
amount  of  emission  corre- 
sponds to  the  high  electron 
concentration  in  the  iono- 
sphere. When  suns  pots  be- 
come highly  active,  the  flares 
which  are  produced  cause  a 
large  quantity  of  charged 
particles  to  be  emitted.  These 
also  have  an  effect  on  the 
ionosphere. 

Variations  in  the  level  of 
solar  radiation  can  be  gradual, 
as  with  the  passage  of  some 
sunspot  groups  and  long4ived 
activity    centers    across    the 


solar  dish,  or  sudden,  as  with 
solar  flares.  An  important 
clue  for  anticipating  varia- 
tions in  solar  radiation  levels 
and  radio  propagation 
changes  resulting  from  them 
is  the  rotational  period  of  the 
sun,  approximately  twenty- 
seven  days.  Sudden  events 
may  be  short  lived,  but  active 
areas  capable  of  influencing 
radio  propagation  may  recur 
at  four- week  intervals  for 
four  or  five  solar  rotations. 
Evidence  of  the  twenty-seven 
day  cycle  is  most  marked 
during  years  of  low  solar 
activity. 
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Ionosphere 

The  effects  sunspots  have 
on  radio  wave  propagation 
become  clearer  if  the  charac- 
teristics of  the  ionosphere  are 
understood. 

Long-distance  communica- 
tion {and  much  over  shorter 
distances),  on  frequencies 
below  thirty  megahertz,  is  the 
result  of  bending  of  the  wave 
in  the  ionosphere,  a  region 
between  about  sixty  and  200 
miles  above  the  Earth's  sur- 
face where  free  Ions  and  elec- 
trons exist  in  sufficient  quan- 
tity to  affect  the  direction  of 
wave  travel.  Without  the 
ionosphere,  long-distance 
communication  would  be  im- 
possible. 

Ionization  of  the  upper 
atmosphere  is  attributed  to 
ultraviolet  radiation  from  the 
sun.  The  result  is  not  a  single 
region,  but  several  layers  of 
varying  densities  at  various 
heights  surrounding  the 
Earth.  Each  layer  has  a  cen- 
tra! region  of  relatively  dense 
ionization  that  tapers  off 
both  above  and  below. 

The  lowest  useful  region 
of  the  ionosphere  is  called  the 
**E'*  layer.  Its  average  height 
of  maximum  ionization  is 
about  seventy  miles.  The  at- 
mosphere here  is  still  dense 
enough  so  that  ions  and  elec- 
trons set  free  by  solar  radia- 
tion do  not  have  to  travel  far 
before  they  meet  and  re- 
combine  to  form  neutral 
particles,  so  the  layer  can 
maintain  its  ability  to  bend 
radio  waves  only  when  con- 
tinuously in  sunlight.  Ioniza- 


tion is  thus  greatest  around 
noon^  and  it  practically 
disappears  after  sundown* 

In  the  daylight  hours  there 
is  a  still  lower  area  called  the 
*'D'*  region,  where  ionization 
is  proportional  to  the  height 
of  the  sun.  Wave  energy  in 
lower  frequencies,  four  mega- 
hertz and  below,  is  almost 
completely  absorbed  by  this 
layer.  Only  the  highest  angle 
radiation  passes  through  it 
and  is  reflected  back  to  Earth 
by  the  "E**  layer.  Commu- 
nications on  these  frequencies 
in  daylight  is  thus  limited  to 
short  distances. 

The  region  of  Ionization 
mainly  responsible  for  long- 
distance communications  is 
called  the  'T'*  layer.  At  its 
altitude,  about  175  miles  at 
night,  the  air  is  so  thin  that 
recombination  takes  place 
very  si  owl  y.  Ionization  de- 
creases slowly  after  sundown, 
reaching  a  minimum  just  be- 
fore sunrise*  The  obvious 
effect  of  this  change  is  the 
early  disappearance  of  long- 
distance signals  on  the  highest 
frequencies  that  were  usable 
that  day,  followed  by  loss  of 
communication  on  progres- 
sively lower  frequencies  dur- 
ing the  night-  In  the  daytime, 
the  'T"  layer  splits  into  two 
parts,  "FV  and  ^T2*^  having 
heights  of  about  140  and  200 
miles,  respectively.  They 
merge  again  at  sunset.^ 

When  a  radio  wave  passes 
through  the  ionosphere,  the 
electron  field  of  the  wave 
exerts  a  force  on  the  elec- 
trons of  the  ionosphere.  The 
moving  electrons  cause  condi- 
tions in  the  ionosphere  that 
alter  the  path  of  the  wave. 
The  wave  is  bent  away  from 
the  regions  of  high  electron 
density,  thus  bending  the 
wave  back  toward  the 
Earth.  ^^ 

The  effect  the  ionosphere 
has  on  radio  wave  propaga- 
tion  is  described  in  Electronic 
and  Radio  Engineering  :  "  . . . 
each  vibrating  electron  acts  as 
a  small  radio  antenna  that 
abstracts  energy  from  the 
passing  radio  wave,  and  then 
reradiates  this  energy/*^  ^ 

The  bending  of  the  wave  is 


highly  dependent  on  the  ion- 
ized particles  and  electrons  in 
the  various  layers  of  the  iono- 
sphere* The  sunspots  have  a 
direct  effect  on  the  level  of 
electrons.  The  greater  the 
intensity  of  ionization  in  a 
layer,  the  more  the  wave  path 
is  bent.  The  bending  also 
depends  on  wavelength;  the 
lower  the  wave,  the  more  its 
path  is  modified  for  a  given 
degree  of  ionization.  Thus, 
for  a  given  level  of  solar 
radiation,  ionosphere  com- 
munications are  available  for 
a  longer  period  of  time  on  the 
low-frequency  bands  than 
near  the  upper  limit  of  the 
high  frequency    spectrum.  *  ^ 

Relationship  Between  Sun- 
spots  and  Ionosphere 

There  is  a  direct  relation- 
ship between  the  eleven-year 
sunspot  cycle  and  propaga- 
tion, because  there  Is  a  direct 
relationship  between  the 
cycle  and  ionization.  The 
Intensity  and  character  of 
solar  radiation  is  subject  to 
many  short-term  and  long- 
term  variables.*^ 

The  steady  flux  of  solar 
ultraviolet  and  x-radiation 
maintains  the  ionosphere  by 
ionizing  a  small  fraction  of 
the  molecules  of  the  Earth's 
atmosphere  above  the  100- 
kilometer  level.*'*  The  level 
of  ionization  increases  as  sun- 
spot  activity  increases,  and 
thus  accounts  for  increases  in 
radio  wave  propagation. 

Til  ton  gives  research 
data*  ^  that  shows  the  rela- 
tionship between  solar  flux 
index  and  propagation.  With 
several  months  of  data,  he 
shows  how  the  increase  in 
solar  flux  is  followed  several 
days  later  by  an  increase  in 
propagation.  On  June  24, 
1975,  the  solar  flux  had  been 
at  sixty -six.  It  began  to  rise 
on  the  next  day  and  reached 
sixty-nine  on  the  ninth.  On 
the  eighth,  a  major  change 
was  observed  in  a  group  of 
sunspots  being  observed,  and, 
on  June  11,  the  '*A"  index 
peaked  as  a  result  of  the 
observed  condition  in  the 
preceding  days. 

The  frequency  of  radio 
wave  that  will  be  reflected  is 
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dependent  on  the  density  of 
the  ionized  layers  —  the 
greater  the  density,  the  higher 
the  frequency.  Maximum  sun- 
spot  aciivity  causes  the  den- 
sity to  become  greater  than 
normal**  ^ 

The  maximum  usable  fre- 
quency  varies  according  to 
the  time  of  day,  season  of  the 
year,  and  the  eleven-year  sun- 
spot  cycle.  For  example,  the 
maximum  usable  frequency 
during  a  year  of  low  sunspoi 
activity  may  be  seven  or  eight 
megahertz,  while  in  a  year  of 
high  sunspot  activity  it  may 
be  forty  megahertz  or 
higher.*^  This  variation  is 
caused  by  the  changes  in  the 
electron  density  in  the  iono- 
sphere layers  during  these 
times.  The  condition  of  the 
ionosphere  can  be  predicted 
based  on  the  position  of  the 
sunspot  cycle.*  ^ 

The  eighty  meter  band  is 
useful  for  only  about  200 
miies  during  the  daylight 
hours,  with  long  distances 
possible  at  night,  especially 
during  low  solar  activity 
periods. 

The  forty  meter  band  is 
similar  to  the  eighty  meter 
band  with  somewhat  greater 
distances.  The  propagation 
path  follows  the  line  of  dark* 
ness  around  the  wortdj  mak- 
ing long  distances  possible 
during  the  winter  months* 

The  twenty  meter  band  is 
best  for  long-distance  propa- 
gation. During  peak  solar 
cycle  years  J  the  band  is  useful 
almost  continuously.  During 
low  solar  activity  periods,  it  is 
good   during  daylight  hours. 

The  fifteen  meter  band  is 


greatly  affected  by  the  level 
of  solar  activity.  Almost 
around-the-clock  use  is  avail- 
able during  high  activity 
periods  for  long-distance 
propagation.  During  inter- 
mediate aciivity,  the  band  is 
useful  mainly  during  daylight 

hours  for  long  distance. 

During  peak  solar  cycle 
years,  the  ten  meter  band  is 
useful  for  long  distance  dur* 
ing  daylight  hours.  The  useful 
time  is  shorter  during  inter- 
mediate years.  When  solar 
activity  is  at  at  a  minimum, 
usefulness  tends  to  be  infre- 
quent. 

Variation  in  sunspot  activ- 
ity also  occurs  in  the  twenty- 
seven-day  cycle,  which  is  the 
time  required  for  one  rota- 
tion of  the  sun  on  its  axis. 
The  maximum  usable  fre- 
quency varies  during  this 
cycle  from  fourteen  to 
twenty-eight  megahertz.*  * 

Some  of  the  short-term 
effects  on  the  ionosphere  are 
solar  flares  and  magnetic 
storms.  Solar  flares  have  a 
definite  effect  on  the  iono- 
sphere, causing  a  sudden 
ionospheric  disturbance,  A 
new  layer  of  ionization  ap- 
pears at  a  height  of  only  sixty 
kilometers.  Radio  waves  can- 
not pass  through  this  layer 
and  be  reflected  by  the  higher 
ionosphere  layers.  This  causes 
long-distance  radio  communi- 
cations to  be  degraded  or 
blocked  out  completely  for 
several  hours.  Solar  flares 
show  a  high  correlation  be- 
tween their  occurrence  and 
the  eleven-year  sunspot 
cycle. ^  ^ 

Magnetic  storms  can  pro- 


duce a  type  of  absorption  of 
the  wave  which  will  also  dis- 
rupt propagation,'^  The 
storms  occur  most  frequently 
during  the  sunspot  cycle 
peak-  They  vary  in  intensity 
and  duration,  lasting  from 
one  to  several  days.  They  also 
recur  at  twenty -seven-day 
intervals  since  they  are  associ- 
ated with  a  particular  sunspot 
or  group  of  sunspots. 

Lower  frequencies  are  af- 
fected by  a  decrease  in  day- 
time absorption  and  an  in- 
crease in  the  signal  strength. 
The  higher  frequencies,  how- 
ever, become  useless,  as  if  the 
refracting  layers  had  dis- 
appeared,^^ 

Summary 

The  condition  of  the 
Earth's  ionosphere  and  the 
propagation  quality  for  a 
given  time  are  directly  related 
to  conditions  in  the  sun, 

Sunspots,  one  of  several 
activities  taking  place  on  the 
sun,  are  primarily  responsible 
for  changes  In  radio  wave  pro- 
pagation. This  source  of  in- 
creased radiation  causes  an 
increase  In  the  density  of  the 
ionosphere. 

This  increase  in  the  den- 
sity of  the  ionosphere  causes 
an  increase  in  the  maximum 
usable  frequency  and  the  dis- 
tance of  wave  propagation. 

Man's  interest  !n  the  sun  is 
older  than  recorded  history. 
Sunspots  were  seen  and  dis- 
cussed thousands  of  years 
ago,  and  they  have  been  stud- 
ied since  Galileo  observed 
them  with  the  first  telescope 
ever  made.  Records  of  sun- 
spot  observatfons  translatable 


into  modern  terms  go  back 
nearly  300  years. 

Sunspots  and  their 
associated  activity  play  a 
major  role  in  the  propagation 
of  radio  waves  on  the  Earth.* 
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Malme.  Both  are  long-time  In- 
dustry men  and  dedicated 
hams  , , .  it  should  work  out 
well  for  Standard  if  they  are 
given  tlieir  heads. 

JANUARY  WINNER 
Our  $100  check  for  the  best 


EDtTORtAL  8Y  WA  YNE  GREEN 

article  in  the  Janury  issue  goes 
out  to  W.  Edmund  Hood 
W2FEZ  for  "Think  You  Under- 
stand SSB?",  a  better  than 
2-to-1  winner  over  Its  nearest 
competitor.  "Test  Those  IGsl" 
by  Howard  F.  Batie  W7BBX;4, 

CANADA  PROPOSAL 

The  DOC  is  proposing  cut- 


ting out  the  amateur  420-430 
MHz  band  and  adding  one  from 
902-928  MHz.  That's  not  exact* 
iy  a  good  swap,  but  it's  better 
than  nothing  . . .  except  that 
ham  use  would  be  secondary 
to  the  fixed  service,  which 
would  mean  that  hams  could 
use  the  band  as  long  as  they 
didn't  interfere  with  the 
primary  service. 

CB  LOSING  IN  AUSTRALIA? 

The  Australian  government 
has  done  the  unthlnl^able 
*  * ,  moved  CS  from  27  MHz  up 
to    476.675    to    477.400    MHz 

. . ,  Still  40  channels.  The 
government  has  given  CBers 
untii  June  30;  1982,  to  get  off  27 


MHz.  We  won't  find  out  wheth- 
er they'll  be  able  to  make  that 
stick  for  another  four  years. 
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Get  into  ""ZZO"  MobUe 
the  Easy  Way  with  Midland 

Midland  has  a  pair  of  proven  performers,  ciystal  controlled  or 
PX.L.  synthesized  * . .  both  designed  to  be  easy  on  the  pocketbook 


To  start  with,  here's  Midland's  Model  13-509* 
It's  a  compact,  rugged  mobile  with  capacity 
for  12  ciystal*controlled  channels.  The  "509" 
transmits  with  10- watt  or  1-watt  output  Its  re* 
ceiver  has  a  dual  gate  MOS  FET  front  end 
with  hi*Q  resonator  and  ceramic  filters.  There 
are  SWR  and  poiarity  protection  circuits, 
internal  DC  filtering  and  electronic  switching, 
\Mth  its  jack  for  optional  tone  burst  and  dis- 
criminator meter,  the  "509"  has  even  been 
the  basis  for  many  repeaters. 

Midland  s  choice  alternative  in  "220"  is  RLL 
synthesized  Model  13-513.  Here's  advanced 
design  with  modular  constnjction  and  digital 
frequency  readout.  Its  programmed  for  500 


:<r>. 


frequencies  between  220  and  225  MHz,  with  a 
5  KHz  shift  up  giving  500  more  . . .  and  4 
offsets  are  available  for  repeater  use.  The  re- 
ceiver has  a  multiple  FET  front  end  with 
monolithic  crystal  and  ceramic  filters.  The 
transmitter  switches  for  20-watt,  10-watt  or 
2-watt  output  With  automatic  SWR  and  polar- 
ity protection,  internal  DC  filtering,  electronic 
switching  and  a  jack  for  tone  burst  and  dis- 
criminator meter,  the  "513"  is  a  very  desirable 
"220"  mobile  ...  or  base. 

Pair  either  of  Midlands  "220"  mobiles  with 
Midland's  trunk/ roof  mount  or  magnet  mount 
antennas  (Models  18-950  and  18-951)  for 
top-notch  performance  on  the  band 


For  more  abotrt  Midland  "220'*  Mobile,  write:  Midland  Amateur* 
RO.  Box  1903*  Kansas  City,  Missouri  64141 
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FCC 


^Reprinted  from  the  Federal  Register 


FAST  97_AMATlUft  RADIO  SBtVIQ 
fi«llM»  97 M,  V7A3,  ^rj^  Hid  f  7. 1 24  of  Hm 

AGENCY:    Federal    Commutilcatmns 

action:  Temporary  rule  wafver. 

SUMMAKY:  This  Order  temporarily 
waives  those  PCC  reflations  which 
requli^  that  mi  Amateur  up^tator  re- 
ceive FCC  aoproval  prior  to  beginning 
cpfiratlon  oi  a  n^pGaLer,  auTclUary  link, 
control  or  remotely  controlled  station. 
The  PCC  is  taking  this  action  to  grant 
relief  to  those  persona  who  wish  to 
place  a  new  repeater  station  in  oper- 
ation. At  the  present  ttme,  the  FCC  is 
not  proces^^lng  applications  for  nsw  re- 
pea  tf^r  station^?.  pendLng  completion  of 
a  review  of  \t&  earlier  decision  (Docltet 
21033>  to  discontinue  the  lloeniiiiig  re- 
quirements for  the&e  stations. 

DATES;  Thlfl  waiver  is  effecth-e  imme- 
diately aiid  terminates  as  soon  as  the 
Commission  releases  a  Memorandum 
Opinion  and  Order  in  Docicet  2X03^. 

for  kurther  ini^rmation 
contact: 

Joseph  M^  Johnson,  Personal  Radio 
Dlvklon.  Federal  Communications 
Commission^  Washington.  D.C. 
S05S4.  202-^32-7260, 

In  the  matter  of  waiver  of  gf  97,40, 
9? .4 3,  er&B.  and  97.126  of  the  CommiB- 
s^on's  Rules.  Order  re  waiver. 

Adopted  Februar^r  0,  1078. 
Released:  February  14.  i&Te. 

1.  The  chief.  Safety  and  SpedaJ 
Radio  Services  Bureau,  acting  under 
delected  author  It  3r.  hiLa  under  consid- 
tratlon  a  waiver  of  |§a7.40.  97.43. 
97.68.  and  97.136  of  the  Amateur 
Radio  Service  Rules.  This  waiver 
would  suspend  the  present  require- 
ment that  licensed  amateur  radio  op- 
erators wishing  to  operate  repeater, 
auxiliary  link,  control  or  remotely  con- 
trolled stations  must  obtain  Cominis- 
sion  permlssioti  before  commencing 
such  operations. 

2.  In  a  coiobined  Notice  of  Inquiry 
and  Notice  of  Proposed  Rule  Making 
in  Docket  21Q33  released  on  January  0. 
1077^  the  commission  proposed,  among 
other  things,  to  amt^nd  Rule  ||  97.40, 
97.43.  97.ae,  and  97,126  to  delete  the 
preaezit  iioenslng  requirement  for  re- 
peater.  auxiliary  llnJc^  control,  and  re- 
motely control  le<i  stations,  A  Report 
and  Order  In  docket  21033  released  on 
September  27.  Ifi77  amended  these 
rule  sections  essentially  as  proposed. 
The  amended  rules  were  to  take  effect 
November  4*  i91T.  however.  Ln  re- 
sponse to  petitions  for  Reconsider- 
atiou  and  Stay  from  the  American 
Radio  Relay  League^  the  Commission 
stayed  the  effective  date  of  the  Report 
and  Order.  In  Its  stay,  tiie  Commission 
also  ordered  th^  continuation  of  Its 
freeae  on  the  acceptance  of  new  re* 
peater  station  applications  filed  after 
September  21.  1977, 

3.  As  a  result  of  the  actions  de- 
scribed above,  no  applications  are  now 
being  granted  for  new  repeater  sta- 
tions. We  have  been  receiving  many 
requests  urging  us  to  take  some  action 
to  permit  the  operation  of  new  repeat- 
er stations,  and  It  Is  clear  that  some 
sort  of  administrative  relief  Li  warrant- 
ed in  this  situation.  We  do  not  believe 
that  a  waiver  of  the  Cominission's 
Rules  wilL  In  this  instance,  prejudice 
consideration  of  the  League's  Petition 
for  Reconsideration.  If  the  Commis- 
sion's review  of  Its  action  result*  in  aE>- 
proval  of  the  league's  retjuest  for  con- 
tinuation of  separate  licenses  for  re- 
peater stations,  then  new  repeaters 
wiU  again  be  licensed.  If  the  Commis- 
sion affirms  its  Report  and  Order, 
then  new  repeater  stations  may  be  ac- 
tivated under  the  authority  of  an  sjnar 
teur's  primary  station  license.  In 
either  event,  amateurs  could  continue 
to  build  and  put  into  operation  new  re- 
peater stations.  For  thla  reason,  a 
'waiver  of  the  pertinent  rule  sections 
on  a  temporary  basis  until  such  time 
as  the  CommJETFiion  formally  acts  on 
the  licague  Petition  for  Reconsider- 
ation appears  wirranted.  when  utilis- 


ing a  primary  station  as  a  repeater  or 
auxiliary"  Ihik  station,  the  station  must 
be  idenLified  by  tlie  tramsnilssfon  of  lt;i 
call  sign*  followed,  on  telegrniphy,  by 
the  letters  RI*T  or  AUX,  as  appropri- 
ate; and  on  telephony  hy  the  word.s  re- 
pcati-^r  or  auxEHary,  as  appropriate.  All 
o;her  riiJes^  appbing  to  repeater,  auxil- 
iary link.  contfoL  arid  remotely  con- 
trol Jcd  stations,  other  than  those 
waived  by  this  Drdcri  are  to  be  strictly 
observed  by  primary  station  licensees 
operating  under  the  terms  of  this 
waiver- 

4.  Accordinj^ly,  the  Commission,  by 
the  Chief,  Safety  and  Special  Uddio 
Services  Bureau,  under  authority  dele- 
gated pursuant  to  Section  0.331  of  the 
Commission's  Rules,  orders,  Tliat  Sec- 
tions 97.40,  S?.43.  &7.S8,  and  fi7a2fl  are 
waived  to  permit  li<:*nsed  amateur 
radio  operators  to  operate  their  pri- 
mary stations  as  repeater,  auxiliary 
link,  control,  and  remotely  controlled 
stations  without  prior  Commission  ap- 
proval. This  waiver  is  effective  imme- 
diately and  terHiinatcE  upon  the  re- 
lease by  the  Corcimission  of  a  Memo- 
randum Opinion  and  Order  in  Docket 
210a3. 
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PA«T  97— AMATfUt  RADIO  SEDVICE 

Umpl^afloit  Qf  Lk*nflif«  and  CaH  SE^n 
Aul^nnwni  Sytfann  in  AMof«uf  iodto  Svrvlc* 

AGENCY:  Fe<iera]  Communications 
Commission. 

ACTION;  Final  rulc^. 

SUMMARY:  The  PCC  Is  adopting  new 
rules  in  the  Amateur  Radio  Service 
eliminating  secondary  stations  and 
special  event  stations.  We  are  also 
amending  the  rules  to  assign  tili  ama- 
teur station  caU  signs  on  a  systematic 
basis.  We  are  taking  this  action  to 
bring  our  amateur  regulatory  pro- 
grams into  closer  aiignment  with  the 
resources  we  have  available.  We 
expect  our  action  will  enable  us  to  pro- 
vide amateur  radio  licensees  with 
better,  more  efficient  service  in  other 
areas. 

EPP^CTIVE  DAIT:  March  24,  1978. 

ADDRESS:  Federal  Communications 
Commission,  Washington,  D.C,  2a&&4. 

FOR  FURTHER  INFOEMATION 
CONTACT: 

Gregory  M.  Jones,   Personal  Radio 
DlViJlion.  202-634-6619, 

SUPPl^MENTAIiY  INFORMATION: 
In  th'^  matter  ol  the  simp^ifi^^ation  of 
the  licensii^g  and  call  sign  assHgnment 
systems  tor  stjfUons  !n  the  Amtiteur 
Radio  Service  (EJee  42  FR  1&43&K  First 
report  and  order- 
Adopted:  February  6, 1978. 
Released:  February  23  ^  1978, 

What  Is  the  Backcround  of  Tms 
Phoceeojng? 

t.  In  a  Notice  of  Proposed  Rulemak- 
ing in  I>oeket  SI  135,  released  March 
11,  1977,  PCC  77-156,  42  FR  15438 
<1877),  the  Commission  acted  on  its 
own  initiative  and  propn^sed  several 
major  revisions  of  its  Amateur  Radio 
Service  regulations,  47  C,F,R.  §5  97.1, 
et  seQ.  Comments  on  our  proposals 
were  due  no  later  than  June  2,  1^77. 
Reply  comments  were  due  no  later 
than  June  30»  1977.  The  Ametlcan 
Radio  Relay  League,  Inc.  (ARRLJ  peti- 
tioned for  an  additional  thirty  days  in 
which  to  submit  comments  and  reply 
comments.  On  May  1&,  1677  the  Chief, 
Safety  and  Special  Radio  Services 
Bureau,  acting  under  delegated  au- 
thority, denied  the  AHRL's  petition, 
stating  that  the  &ii  day  comment 
period  the  CommlBsion  provided  was 
adequate,  and  that  rapid  resolution  of 


the  issues  raised  In  the  Notice  of  Pro- 
posed Bulemaking  in  Docket  211 3S 
isras  essential.  We  have  carefully  con- 
sidered our  proposaJfi  and  the  com- 
ments submitted  in  response  to  our 
proposals^  V/e  are  now  prepared  to 
take  action  in  this  proceeding. 

What  Weai  Our  BrEcmc  Proposals? 

%  In  our  Notice  of  Proposed  Rule- 
maXing  in  Docket  21136  we  made  sev- 
eral proposals  which.  If  adopted  as 
proposed^  would  have  a  fii^rLlficant 
i»npact  on  both  the  licensing  of  ama- 
teur stations  and  the  assignment  or 
can  signs  to  amateur  stations^  Briefly 
summarized,  our  proposals  In  Docltet 
2 1135  were  to  simplify  the  licensing 
structure  in  the  Amateur  Service  by 
discontinuing  the  Issuance  of  all  types 
of  amateur  station  licen^i^s,  except 
space  stations  and  so- called  "primary'* 
station  licenses.  Specific&lly,  we  pro- 
posed to  eliminate— 

Repeater  stations,  auHiUary  Jink  sta- 
tions, and  control  st&tiona.  ^ 

Military  recreation  stations. 

Club  stations. 

Secondary  stations. 

Sperlal  event  stations. 

Radio  Ajnateur  Civil  Emergency 
Service  (RACES)  stations. 

We  imposed  an  immediate  "closed 
season*  on  the  filing  of  applications 
for  special  event  stations  and  new  sec- 
ondary stations.  We  also  proposed  to 
Elmpllfy  greatly  the  regulations  con- 
cei-nlng  the  assignment  of  station  caU 
signs  in  the  Amateur  Service  by  re- 
placing the  current  complex  provisions 
with  a  concise  rule  stating  that  call 
signs  will,  in  almost  all  Instances,  be 
assigned  by  the  Commission  on  a  sys- 
tematic basis.' 

Why  Dm  We  Make  Thes*  Proposals? 

3.    In    adopting    our    proposals    in 
Docket  21135  we  acted  in  response  to 
the  greatly  increased  interest  in  per- 
sonal   radio   communications    in    the 
United   States.    We   stated   that   the 
number  of  Citizens  Band  Radio  Ser- 
vice and  Amateur  Radio  Serv-  Ice  ap- 
plications we  were  recel^dng  were  both 
{tt  all  time  Mghs.*  We  also  stated  the 
reoord  number  of  appilcations  we  were 
receiving  had  caused  an  extraordinary 
and  sustained  increase  in  the  worldoad 
of  the  Commission's  Personal  Radio 
Division,  and  that,  assuming  no  addi- 
tional resources  were  to  be  forthcom- 
Ingj  we  believed  It  necessary  to  take 
immediate  steps  to  Improve  the  effi- 
ciency    of     our     license     processing 
system,  in  order  to  prevent  an  unac- 
ceptable backlog  of  pending  applica- 
tions. We  concluded  that  the  Increased 
demand  for  personal  radio  communi- 
cations,  taken   with   our   limited    re- 
sources, required  that  we  assign  prior^ 
Ities  to  our  current  licensing  activities. 
Those  activities  found  to  be  high  pri- 
ority—the  Issuance   of   operator   and 
primary    station    11  oenses— were    pro- 
posed to  be  continued.  Lower  priority 
activities— tiie  issuance  of  special  call 
signs  and  all  non  primary  station  li- 
censes—were proposed  to  be  eliminat- 
ed. In  proposing  the  discontinuance  of 
special  call  signs  and  non-primary  sta- 
tions, we  noted  that  we  were  forced  to 
allocate  a  lar&e  percentage  of  our  re- 
sources to  the  nnahitenanoe  of  these 
programs,  despite  the  fact  that  only  a 
very  small  segment  of  the  Amateur 
Service  benefits  from  or  takes  advan- 
iuige  of  them.  We  found  the  overall 
public  Interest  would  be  best  ser^^ed  by 
dts:ronttnuanoe  of  special  call  signii  and 
nnn-prlmary  atatlons.  an  action  which 
would  permit  us  to  allocate  our  re- 
sources In  a  more  effective  manner 
than  they  are  now  allocated.  Finally, 
we  stated  that  although  our  proposals 
appeared  radical,  we  believed   actual 
operations    in    the    Amateur    Service 
w^ould  be  affected  little,  if  at  all^  by 
their  adoption. 


■  ReiKS  tf^r  8tBtiD]njs,  auxiliary  link  stations^ 
control  siaJtionfi  and  "WR"  call  signs  are 
Edi^Q  under  eunslderatlon  in  Dctofe-et  S.1D33. 
We  will  deal  wjih  these  matters  in  a  Memo- 
randum Opinion  »pd  Order  In  Dacltet  21*33 
and  a  Second  Rtporl  and  Ordnr  In  ibis  pro- 
ceeding^  to  be  cari2>^dered  simultaneously,  hn 
the  neaj'  future. 

*  Amateur  Extra  Class  ilcense<>5  wc^uJd  be 
permitted  to  obtalu  certBjji  nan^peclf ic  call 
fllgnB  with  dtsirable  f QrmatB, 

'Since  release  of  our  Notice  of  Proposed 
Bql^moitinu:  In  thlH  procef^dlng,  the  popula. 
ti<tn  of  the  Amateur  S^nlce  has  increased 
from  293, DQO  to  32«,00<J  Jlceqwd  Op^rAiot^. 


Wuo  Commented  ok  Oitti  Proposals? 

4.  We  received  approximately  4M 
comments  and  reply  cominents  In  rfr- 
sponse  to  our  Notice  of  Proposed  RuJe- 
maitlng  in  this  proceeding.  Many  of 
the  comments  received  were  submitted 
by  amateur  radio  organ biations,  so  the 
number  of  individuai  opinions  reflect- 
ed by  the  comments  is  considerably 
greater  than  tiie  number  of  cominents 
ml^ht  by  itself  indicate.  The  remain- 
ing comments  were  submitted  by  Indi- 
vidual amateur  licensees  and  various 
governmental  civil  defense  agencies^ 

What  Ded  Those  CowMirrnKO  oj*  Ouit 
Prop CiSA:.s  Say? 

5,  The  large  number  of  comments  we 
received  in  response  to  our  Notice  of 
Proposed  Rulemaking  in  Docket  21135 
makes  It  Impossii^le  to  discuss  CMh 
comment  Individually.  Each  comment 
has  been  read  and  carefully  evaluated 
by  members  of  the  Commission's  staff. 
however.  On  the  whole,  the  comments 
we  received  were  highly  critical  of 
almost  all  of  our  proposals  In  this  pro- 
ceeding. Although  there  was  limited 
support  for  a  few  of  our  proposals,  the 
overwhelming  majority  of  our  respon- 
dents urged  us  to  take  no  action  whal^ 
soever.  In  capsule  fornix  the  comjnents 
we  received  were  aiding  these  lines— 

a.  We  were  urged  not  to  eliminate 
the  availability  of  club  station  li- 
censes. Eiiminatlon  of  club  station  11* 
censes  would  aheeedly  destroy  a  long* 
standing  amateur  radio  tradition.  See, 
Comments,  JPL  Amateur  Radio  Club, 
Many  respondents,  such  as  the  Mobile 
Amateur  Radio  Club,  stated  that  club 
stations  are  important  contributors  to 
the  recent  growth  in  interest  in  ama- 
teur radio,  that  club  stations  re<juire  a 
separate,  distinct  Identity,  and  that 
club  stations  often  play  significant 
parts  in  emergency  communications. 
The  AKBL*  and  the  M.LT-UHF  Re- 
peater Association  claimed  that  at 
many  schools  and  universities  equip- 
ment and  space  for  amateur  stations 
are  made  available  only  to  Qualified 
student  groups,  not  individuals,  and 
that  Lf  club  station  licenses  are  elimi- 
nated, financial  support  of  club  sta* 
tlons  at  educational  institutions  is 
likely  to  be  withdrawn.  In  sum,  the 
comments  attempted  to  argue  that 
separate  club  sta-tlon  licenses  are  an 
Indispensable  part  of  today's  Amateur 
Radio  Service. 

b.  Most  respondents  commenting  on 
the  matter  argued  that  separate  li- 
censes for  repeater  stations  should  i>e 
retained.  To  eltmlnate  separate  repeat- 
er station  licenses  would,  it  was  al- 
leged»  encourage  the  construction  and 
operation  of  "frivalous''  rept^ater  sta- 
tions. Othera  staled  Ihat  operation  of 
a  repeater  station  t5  a  serious,  and 
often  expensh'e  matter,  and  that  ef- 
fective spectn;tm  management  plan- 
ning and  coordination  re<iuire  th^t  an 
amateur  be  placed  on  notice,  by  means 
of  a  separate  repeater  station  license 
applicatian,  that  "something  more 
than  the  grant  of  a  simple  application 
is  required/'  Comments,  ARRL  at  19. 
On  the  other  hand,  our  pre  posed  dele- 
tion of  separate  licenses  for  auxiliary 
link  and  control  s Lotions  and  creation 
of  another  form  of  amateur  operation 
known  as  ""auxiliary  operation"  met 
with  general  approval.  ■ 

c.  The  mft:torfty  of  those  submitting 
comments  opposed  our  proposal  to 
eliminate  secor^dary  station  licenses. 
Bespondents  such  as  the  AREL  stated 
that  "secondary  stallon  licenses  are 
almost  as  old  ss  amateur  radio  itself." 
Comments^  ARHL  at  23.  Resptrndents 
such  as  the  Pentagon  Amateur  Eadlo 
Club  and  Mr.  Thomas  J*  Kirby  cited 
the  attachment  of  amateur  licensees 
to  lorfj'held  secondary  station  licenses 
as  justification  for  the  continued  li- 
censing of  such  stations.  Others  sub* 
mitting  comments  argued  that  second- 
ary stations  are  necessary  to  permit 
the  maintenance  of  separate  amateur 
stations  by  those  with  two  or  more 
homes  in  different  parts  of  the  coun- 
try  to  enable  the  accurate  pinpclntlnig 


*  The  ARRL  fflc<J  Its  qonurjcnts  in  this  pro- 
ceeding late  but  accompanied  iia  conunents 
with  a  Motion  to  Accept  Late  Filed  Com* 
ments^  W«  ar«  granting  the  AREL's  Motion. 

■Relatively  few  of  those  commenlln^  Ln 
this  proceeding  flddressed  tjie  UcengJnif  of 
repeater^  nuKillary  Unk  and  control  stations. 
Inasmuch  as  that  was  a  primary  subject  ot 
our  proposals  in  Docket  21033.  &e«  il  1, 
sU]pr&  at  2. 
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of  Interferettce  sources,  and  to  permit 
the  prompt  receipt  of  corrMpond^ncre 
from  the  FCC  Tfee  ARRL  alw  (ur^ed 
ihMi  the  tiaiiil>er  of  secondikry  £  Lai  ion 
Ueoil^  appUcations  ^«4^e|veci  by  the 
PDC  Ls  so  sm&U  th&t  drastic  aciion  of 
the  sort  proposed  b;  the  PCC  casmot 
bt  Justlflwt 

A  fi^w  of  those  suboilttfn^  comments 
aereed  with  u&  that  separate  Ucefuiiis 
of  i^eondaiT  st^^tions  is  unnec«miry  In 
todftlTi  Aamt#ur  Radio  Service,  See. 
e.f*  CoiTunents,  Mr.  James  K.  Mil?- 
nard  and  Comments.  Mr.  Hf.rmAn  E. 
SchmJtt.  Others,  suoh  as  the  Intercity 
Am&teur  Radio  Club  of  HLchlond* 
Ohio,  noted  that  much  of  the*  previous 
n^cd  for  Kcpa.rale  secondary'  stations 
was  eUminflted  by  the  FCC's  Kcport 
and  Order  in  Etocket  20688.  61  FCC  2d 
337  C19Teh  which  greatly  llbf>rjiLlz«d 
our  mieB  Boveming  the  operation  of 
amateur  Citations  at  portable  and 
mobile  Locations.  Finally .  a  number  of 
Feflpondenta  concurred  with  ua.  In  our 
beltff  that  maiiitenance  of  j»4.parat£ 
systenw  lor  the  Issiinnco  of  seco&d&ry 
and  primary  station  license?  Cfttinot  be 
Jiistjfied  In  ^lew  of  the  relativeiy  small 
numbers  tnvoived-  See.  Comments, 
I3QP|»iiAn  Radio  Club, 

d.  Most  comments  did  not  address 
the  question  of  whether  mllUary  re- 
cremon  itaiions  should  conUnye  to  be 
lircenspd.  but  of  those  that  did.  most 
opposed  the  proposal.  The  Sw^retary 
of  Defense  stated  that  the  425  licensed 
military  recreation  stations  "make  a 
significant  eontributign  to  the  overaJi 
welfare,  morale,  and  esprit  of  military 
personnel  •  •  V  Comments.  Secretary 
of  Defetvifi  St  2.  Such  stntlon^i  handle 
ft  subbtahtltil  amount  of  third  party 
traffic  ft>r  military  personnel  and  their 
funilleSi  and  the  continued  sticces^s  of 
the  third  party  traffic  program  de- 
pends, In  large  mea«rure.  on  a  j*eparate- 
iy  licenced,  readily  iUentlfiabic  mili- 
tary recreation  statjofL  Id.  The  ARRL 
asked  that  the  FCC  reeo«nl»  Ihe 
tinlau^  problems  of  operating  amateur 
equipnicnl  on  a  military  base,  as  well 
u  th«  contributions  to  the  imuon  of 
tboac  serrfi^  in  ttte  armed  forces  of 
the  Unit^fd  States,  and  not  eliminate 
military  recreatian  statlockf*  Corn- 
men  tfi.  ARRL  at  31-32. 

e*  Comments  on  oui'  propoused  etlmJ- 
nation  of  special  event  stationa  were 
mixed,  but  for  the  most  part  urged  the 
FCC  u>  continue  to  Ucemse  fiuch  via- 
tiofis.  Although  a  few  respond^nta, 
auch  as  Mr.  Carl  J.  Kermedy,  agreed 
that  proce^ing  of  special  event  station 
Ucenfte  applications  is  probably  an  iin- 
Jusllflable  wa^te  of  the  FCC's  re- 
sourceuS,  most  submitting  comments 
said  special  event  stations  serve  a  valu^ 
able  purpose  or^d  should  be  retained. 
Mr,  William  E.  Moyes,  for  example, 
said  special:  event  stations  provide  aig- 
nif  icnnC  exposure  of  the  Amateur  Ser- 
vice to  the  public  while  the  Mid-Con- 
tifient  Chapter  of  the  Quarter  Cen- 
tury  Wireleaa  AssfHilaUon  noted  tluit 
apeclaJ  event  stations  often  generate 
mtich  fai'orahle  publicity  for  amateur 
ndlo.  Other  respondents  stated  that  a 
special  event  station  call  sign  (e.g., 
KKSSI)  Is  helpful  in  demonstrating 
amateur  radio  to  the  pubUc.  and  that 
apeciaj  event  stations  have  contributed 
to  the  growth  of  amateur  radio  In 
recent  years, ' 

f.  Our  proposal  to  discontinue  the  li- 
censing o{  stations  In  the  Radio  Ama- 
teur Civil  Emergency  Service 
(RACES)  waa  the  subject  of  highly 
critical  comment  by  many  state  and 
local  civil  defense  agencies.  The  Sher- 
iff of  the  County  of  Los  Angeles  staled 
that*  ii  adopted,  our  proposal  to  elimi- 
nate RACES  stations  would  erode 
RACES  operations,  it  was  aliened  that 
retimrinii  each  amateur  operator  par- 
ticipating In  RACES  to  use  his  own 
Htation  call  sign  would  cauae  a  great 
deal  of  conf  usioo^  which  couJd  conceiv- 
ably result  in  dangerous  delays  in  the 
tjansmls^ion  of  emergency  comiiiltDl> 
caUooa.  The  Emergency  Servtoea  atid 
mvater  Agency  of  the  State  of  EIJ- 
nois  also  slated  the  ei^lstlng  practice 
of  iirenslng  RACES  $taUon&  and  as- 
sigrung  them  distlnetive  caU  signfi  La 
saUsf&cionr  and  should  be  continued. 
The  city  of  Carson.  Calif,  claimed  that 
our  prf>po&al«  If  adopted,  woujd  render 
IL&  mlltioEi  worth  of  radio  equipment 
In  Los  Angeles  county  unusablep  while 
the  ARRL  said  discontinuance  of  the 


*KK33I  i«  operated  at  tiie  Nation  Of  Na^ 
tiotiB  exhibit  at  the  Smithsanlaii  InstltU' 
tion. 


tloenslng  of  RACES  stations  would  be 
a  "di^a^ter".  Comments,  ARRL  at  40. 

g.  Our  proposed  simplification  of  the 
amateur  radio  call  sign  assignment 
system  met  a  mixed  reaction.  B£any  re- 
spondenta*  such  aa  Mr,  R.  P.  Whit  ton. 
fiupported  the  propooJ  onii'  with 
great  reluctance,  while  others,  such  as 
the  Dayton  Amateur  Radio  Associ* 
a  lion,  supported  the  pmpcisaJ  only  as 
long  as  the  rules  were  askenifed  to 
insure  thai  holders  of  "preferred"  caU 
signs  be  pemUttea  to  retain  those  caH 
«fgns  when  moi  ing  from  one  call  sign 
area  to  mother  call  sign  area.  Other 
comments  opposed  our  propo^l  cate- 
gorically. The  ARRL  was  parikularly 
concerned  with  elimination  of  our 
"1x2"  specific  call  glgn  prorfr&m  for 
Amateur  EKtra  Class  Ucenseedi.  (A 
"Ixt"  call  sign  Is  a  call  sign  coniiistlng 
of  one  letter,  one  number,  and  two  let- 
ters J  Permitting  Amateur  Extra  Cla^ 
Ueenseea  to  choose  their  own  c&Il  siicna 
has^  it  was  argued,  been  a  E>owerf uJ  in- 
centive for  amateur  operators  to  "up^ 
grade''  their  operator  iicen^M^s.  SUll 
other  oommentB  observed  that  suit  ion 
call  slens  are  of  extreme  imiwrtance  to 
amateur  operators^  and  that  the  PCC 
should  hfs^tate  to  take  any  action  Lhat 
vould  Beriou£ly  affect  the  exi:iang  call 
sign  asfiLlgnment  system. 

WoAT  RPLCS  Am  We  ApomKC  aicd 
Why? 

6.  With  this  Report  and  Order  we 
are  discontinuing  the  issuance  of  sec- 
ondary arid  upeciaj  event  station  li- 
censes, and  deleting  from  the  rules  all 
but  one  of  those  provisions^  which 
presently  allow  llcenn'sees  to  select  spe- 
cific call  ^Ign.?  and/ or  call  sign  for» 
mats.  In  a  Eeporale  Further  Notice  of 
Proposed  Rule  Making  In  this  proceed- 
ing we  are  proposing  to  continue  lasu^ 
ance  of  club,  military  recreation,  and 
RACES  station  licenses,  but  with  cer- 
tain rule  changes  which  should  ease 
our  workload. 

T.  The  ARRL.  among  others,  alleged 
in  Its  comments  that  ai^wtlim  of  all 
our  proposals  would  have  only  a  very 
small  effect  on  our  operation.  Com- 
ments,  ARRL  at  17.  This  argument  Is 
based  on  the  erroneous  assumpUon 
that  elimination  of  ail  nonprimary  sta- 
tion licenses  and  special  call  sign  pn> 
grams  would  result  in  a  reduction  in 
OUT  workload  In  direct  proportion  to 
the  number  of  non-primary  station  li- 
cense applications  we  receive.  Thus, 
the  ARRL  Cfttimatcs  Ihat.^  asstmiing  all 
our  propOEals  are  adopted,  the  process* 
Ing  workload  would  he  reduced  by  only 
6.43  percent, 

3.  Although  it  is  true  that  the 
nmnber  of  non-primary  station  and 
special  call  lign  applications  we  re- 
ceive each  month  Is  relatively  few* 
their  impact  on  the  overail  prtxressing 
system  Is  far  out  of  proportion  to  their 
volume.  Such  applications  take  much 
longer  to  process  than  simple  opera^ 
tor /primary  station  license  appilica- 
tions.  Tbdr  eilEnlnatinn  wm  have  a 
much  greatftr  effect  on  the  efllcjency 
of  our  proccMing  system  than  the 
ARRL  audeci.^  To  resume  proc^sing 
secondary  and  special  event  station  11^ 
ceiise  appiica  lions,  as  well  as  "p^*! 
caU  &lgn  je43uevbi.  would  r^ulre  sev- 
eral adiliUc^ial  poeiiUoas. 

&.  We  bLrJle\e  our  action  in  adopting 
Ihree  cf  the  prPpocsab  in  this  proceed* 
ing,  however  unple^L^ant  it  may  be  to 
some,  U  manlfe,^tly  In  the  public  Inler- 
enL  We  recognise  our  responsibUily  to 
encourikge  the  growLh  of  ths  Amateur 
£tr\'ice  and  bt^!icve  our  action  in 
Docket  2U35  v/lll  not  slgnificanUy 
affect  thri  di^veiopment  of  a  strong 
Amateur  Service.  We  also  believe, 
however,  that  we  have  an  overriding 
obligation  not  only  to  amateur  lloens^ 
ce&,  but  also  to  the  publlc-at' large,  to 
uis  tlie  public  s  ta.t  dollars  In  th*?  most 
efficient  maimer^  Otir  action  In  thia 
procc^oding  Is  to  tended  to  further  that 
end.  We  emph&^lze  that  the  amende 
ments  we  are  adopting  will  not  ad- 
fc^^sely  affect  anyone.  Operations  in 
the  Amateur  Service  wiU  be  conducted 
as  U^ey  liave  m  the  past.  No  amateur 
equipment  will  becocne  ohsolele.  In 
&hon«  the  administrative  burden  of 
these  programs  far  outweiglis  what- 
ever benefit  they  may  have  for  the 
Amateur  Service,  and  a^e  are  com* 
peiled  to  discontinue  them- 

ID.  In  ellminatuig  most  non-primary 
stations  and  moat  apeclal  call  jgn  pro- 
grams, we  make  the  fallowing  specific 
observations: 


a.  Secondary  tiations.  It  Is  true  that 
secondary  stations  have  been  in  exis- 
tence for  a  long  lime,  Ii  is*  also  true 
that    some    amateur    rad^o    Ucensees 
have  held  secondary  staUoiD  tleenses 
for  m&nw  yemn  and  have  grown  "at- 
taxied'*  to  their  secondary  staLion  call 
^tgBs.  We  cfintinue  to  believe,  however, 
that  there  is  no  need  to  continue  to 
issue  separate  authori£;^tion5  for  sec* 
ondary    stations.    Maintenance    of    a 
sysieni  to  Issue  sf'^indary  station  li- 
censes is  an  unnecessary  drma  on  our 
limited  rcJiources.  particularly  tn  view 
of  the  fact  that  a  licensee  can  do  no 
more  nor  less  with  a  secondary  station 
license  tlian  he  can  with  his  primary 
station  iictjn&c.  Amateur  operation  wiU 
not  be  affected  by  the  elimination  of 
secondary  station  licenses,  A  licensee 
wishing  to  install  a  station  at  a  ioca* 
lion  other  than  his  primary  station  lo- 
cation may  do  so  by  simply  operating 
his  primary  station  portable  or  mobile. 
Interference  from  stiillons  in  portable 
operation  may  be  <k' tec  ted  the  way  It 
usually  Is   today,   through  i^dio   fre* 
quency    direction- finding    teclmiQues. 
An  amateur  operating  liis  station  por- 
table or  mobile  for  an  extended  period 
ihould  iakjc  stepa  to  ensure  that  any 
FCC  correspcndmre  mailed  to  hun  ar- 
rive safely.  There  is.  in  siim,  no  com- 
pelling need  to  oontlnuii  to  license  sec- 
ondary stations  In  the  Amatetir  Ser- 
vice.  Existing  aeeondary  stations  may 
contidue  to  be  operated  until  their  li- 
cense  explratlDn   dalcis;.    We  will   not 
renew  or  modiify  secondary  slat >  on  11- 
censeG,  but  we  wlU  permit  holders  of 
existing  secondary  »t.ulon  licenses  lo 
modify  their  primary  station  licenses 
to  obtain  the  call  stsjvs  of  Lh^ir  ^eccnd^ 
ar^    stsLiorjs,    In    so    doLig,    we    are 
making   a   very    limited   except i en  to 
Section    07.51    of    the    Rules,    whkh, 
after  the  effective  date  of  the  rules 
adopted  in  the  Rtpcrt  and  Order,  pro- 
hibits the  Commission  from  granting 
any  request  for  a  specific  caU  sign. 

b.  Sp'ecrial  fvenl  Mictions.  In  elim!- 
oaltng  the  future  avaUability  of  spe- 
da!  event  staLions,  we  agree  with 
those  submitting  comments  that  ama- 
teur stations  operated  at  certain 
public  events,  such  as  county  fairs, 
hatre  provided  the  Amateur  Service 
With  a  great  deal  of  favorable  puljXlcSty 
over  the  years.  We  hope  that  amateur 
organJ±uions  will  continue  to  engage 
in  such  activities  In  order  to  expose  a 
larger  segment  of  the  public  to 
amaeur  radio  and  amateur  radio  oper- 
ation^ II  is  clear  to  us.  however,  that 
the  operation  of  anmteur  stations  at 
public  events  will  not  tK*  affected  In 
the  lea^t  by  the  absence  of  a  separate 
license  authorizing  such  operation^ 
OperaUon  at  a  special  event  may  be 
conducted  just  as  easily  under  the  au- 
thority of  an  ordinary  amateur  station 
license.  The  argumt^nt  that  distinct  ive 
Epeciai  event  station  call  signs  contrib- 
ute to  the  success  of  st^eclal  event  sta- 
tions is  invalid,  because  the  average 
member  of  the  public  obser^'ing  the 
opcraiion  of  an  amateur  station  could 
not  Tweatl^  distinguish  a  special  event 
itatioD  caii  sign  from  a  typical  ama^ 
teur  station  call  sign  or  understand 
the  significance  of  a  special  event  sta^ 
tion  call  sign. 

c  CaU  tiffn  timitiification.  At  its 
liaae.  much  of  this  proceeding  Is  about 
call  signs.  As  far  as  many  of  those  sul>- 
mitting  comments  were  coDcetned.  tlic 
thrust  of  many  of  our  proposals  In  this 
proceeding  was  dlrccl^id  not  so  much 
at  the  slmplificaiion  of  the  citation  li- 
censing system  but  at  the  simplifica- 
tion of  the  call  sign  assignment 
system.  We  believe,  however*  that  the 
public  Interest  Is  beat  served  by  elimi- 
nation of  most  special  call  signs  for 
amateur  statloi^.  We  are  therefore 
adopting  as  proposed  our  proposal  to 
amend  Sectlan  S7.&I  of  the  Rules 
simply  to  state  thai  aU  amateur  call 
signs  will  be  a^^ii^ned  by  the  Ccnnmis- 
sion  on  a  systematic  basis.  We  believe 
the  system  by  which  we  wm  be  assign- 
ing tsM.  signs  to  be  the  fairest  s^^etn 
possible.  In  virtually  all  Instances,  our 
system  will  Involve  the  sequential  al- 
phabetical Issuance  of  available  call 
signs,  begfrmMg  with  the  suffix  AAA 
and  proceeding  letter  by  letter 
through  AAB,  AAC  to  ZZZ.  Fttr  1x2 
and  2x2  call  signs,  of  course,  we  wiU 
proceed  from  AA  through  ZZ.  For  2  j^  1 
call  signs  we  will  assign  the  suffixes 
from  A  through  2,  Section  &7.51,  as 
amended,  does  not  specify  the  call  sign 
assignment  system  we  will  be  using. 


However,  we  will  publicly  announce 
the  detaDs  of  our  system  and  any 
tiianges  to  that  aystent*  as  they  occur. 
We  win  require  that  an  ippltcaticn  for 
modification  of  station  Uoonse  be  filed 
whenever  the  station  location  of  a  li- 
censee is  changed.  However,  tinder  the 
fiew  call  sign  rules  we  are  adopting,  a 
licensee  moving  from  one  call  sign 
region  to  another  will  not  necessarily 
receive  a  call  sign  of  the  same  format 
when  he  modifies  his  license  to  reflect 
the  move.  In  order  to  minimize  the 
hardship  on  those  licensees  wishing  to 
retain  a  call  sign  of  a  particular 
format  (e.g..  a  "1x2'*  call  sign)  when 
moving  to  new  call  sign  ftreas^  we  are 
changing  our  policy  to  permit  a  licens- 
ee to  retain  his  original  call  Bign,  if  he 
chooses*  when  the  station  location 
changes,  even  if  the  change  of  location 
Is  from  one  call  sign  region  to  another 
call  sign  region. 

Further.  tJ>  provide  a  licensee  with 
additional  incentive  to  "upgrade"  the 
class  of  his  operator  license,  we  hope 
in  the  near  future  to  be  announcing  a 
to  enable  Advanced  Class  U- 
and  perhaps  General  Class 
and  Technician  Class  licensees^  as 
veil,  to  obtain  upon  reque^  non-spe- 
cific -^1x3"  sUUon  call  signs-  <A  '1  x3" 
caU  sign  Is  a  call  sign  consisting  of  one 
letter,  one  number  and  three  letters. > 
As  a  service  to  amateurs,  we  vMl  a^lgn 
all  tiew  licenses  outside  the  continen- 
tal United  States  tn  the  Pacific  ar&a 
call  signs  with  the  distinctive  prefix 
"KH'',  followed  by  a  digit  denoting  the 
island  or  group  of  blands  where  the 
station  is  located.  All  new  stallons  out^ 
side  the  continental  United  States  in 
the  Atlantic  area  will  be  assigned  call 
sign:!  with  the  distinctive  prefix  "KP", 
followed  by  a  digit  denoting  the  Island 
or  group  of  islands  where  the  station 
Is  located, 

11.  Accordingly,  we  order  amend- 
ment of  Parts  I  and  97  of  our  rules  as 
set  forth  below  effective  March  24. 
1&7B.  Authority  for  this  action  is  con- 
tained in  Sections  4(1).  &<e),  and  303  ol 
the  Commtjmieations  Act  of  1931.  as 
amended.  We  al£0  order  acceptance  of 
the  ARHL's  Petition  for  Acceptance  of 
La?e  Ffled  Commentii.  We  do  not  tje- 
lieve  any  useful  purp<i6e  would  be 
served  by  oral  argument  In  this  pro- 
ceed Ing,  and  we  are  denying  the 
ARRL's  Bequest  for  Oral  Argument. 
We  order  dismissal  of  any  pending  ap- 
plications for  secondary  stations.  We 
also  order  a  continuation  of  tiiis  pro- 
ceeding. 

fB^tB.  4.  $,  303.  4Cl  Stat,,  as  am  ended.  lOSfl. 
IQU,  IQBZ  47  U^.C.  1&4,  155,  303.) 

FedehaL  COMMUNtCATlONS 

CohfBrissiON 

WlIilAM  J.  TAECARICO. 

SecrelSrTy. 

The  Ptderal  Communications  Com- 
mission  amends  Parts  1  and  97  of 
Chapter  1  of  Title  47  of  the  Code  of 
F^eral  Regulations,  as  follows: 

1.  Section  1.953ib)  U  amended  to 
read,  as  follows: 

1 1.952    6cnr  ^k  immber*  are  anttgncd. 


<b>  File  number  s^Tabols  and  service 
or  class  of  station  deslgDatorE 

AMAiKim  AMD  Disaster  Sesvices 

Y— Ajnatew 
D— Disafiler 
R- RACES 


2h  Section  97.3(c)  Is  amended  and  Ln 
5e7.3(l>  the  definitions  of  secondary 
station  and  special  event  station  are 
deleted*  as  follows: 

S  97.3    Ekfliitticmi. 


fe>  Jlmnfetir  mdio  opfmlor  means  a 
person  holding  a  valicf  license  to  oper- 
ate an  amateur  radio  station  issued  by 
the  Federal  Conumznlcations  Commis- 
si oiu 


fi)  Atfdifiofml  station.  Any  amateur 
radio  station  licensed  to  an  amateur 
radio  operator  normally  for  a  spedHc 
land  location  other  than  the  primary 
station,  winch  may  be  one  of  the  fol^ 
lowing: 

Control  staticn.  Station  licensed  to 
conduct   remote   control    of    another 
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unateur  ndlo  station. 

AiixHiaTTf  link  ftaticffi.  StAllDii,  other 
UiAii  M.  ivpe&ter  slatkin.  at  r.  specific 
Isnd  loeatlon  IK^nsed  only  for  the  pur- 
pofic  of  automatically  relaying  radio 
iignAls  from  th&l  Location  to  Another 
^pecilic  l&nd  location. 

Repeater  natioju  Station  licensed  to 
retransmit  automatically  the  radio  slg- 
nvJi^  Qt  other  amateur  radio  stations. 


3.  S«tIon  «.*0  <bJ.  (c>.  «nd  Cd3  are 
amezided  to  read,  as  loIiow&: 

f  17.411    Stasknt  Pliiiml  requinC 


(bl  E^'irry  amateur  radio  operator 
ihaJll  have  one.  but  only  one.  primary 
amateur  radio  station  ilcenue. 

Cc)  An  amateur  radio  operator  may 
be  Issued  one  repeater  station  license, 
one  control  i»tatlon  IJecniic,  and  one 
auxillAri"  link  station  license  fE>r  a  land 
locai^on  where  another  station  license 
has  been  issued  to  the  appUctnl. 


Cd)  Ally  truiailtter  lo  be  operated 
u  part  of  a  control  liak  stkall  be  li- 
censed as  a  eo^LTDl  station  or  as  an 
auxiliary  link  station  atid  may  be  com^ 
blned  ^ith  a  primary  or  club  station  U* 
cense  at  the  same  location. 


4,  In  S*T.4i.  para^aphE  Cd)  and  <f) 
are  deleted,  paraRraph  <gi  le  redests- 
nated  parEL^raph  (e>*  paragraph  (e>  Is 
redesignated  par&graph  (d)^  and  para- 
graphs  (a),  (b)  and  cd)  are  amended,  as 
foUoWH^ 


I  WfAl    hppUcUkm  for  itaticn  II 

(a>  Each  application  for  a  club  or 
mUitary  recreation  station  license  in 
the  Amateur  Radio  Ser\1ce  shall  be 
made  on  FCC  Form  SIO-B.  Each  appli- 
cation for  any  other  amateur  r^^o 
station  llceoae  shall  be  made  on  FCC 
Form  6100. 

Cb>  Each  application  ehal!  &iate 
whether  the  proposed  station  k  a  pri- 
mary or  additional  station.  If  the 
Utter,  the  appUcatJon  shaii  also  st«te 
Whether  the  proposed  ^^tlon  ts  a  con- 


Ham  Help 


I  am  interested  In  direct ion- 
flnding.  both  for  emergency 
situations,  such  as  ELTs  and 
motorists  stranded  in  fog  or 
snow,  and  for  locating  trouble* 
some  signals.  I  have  a  URD-2 
receiver,  but  cannot  find  its 
matching  antenna,  AS- 
410/URD-2,  This  looks  like  four 
dipotes  arranged  around  a 
coaxial  center  antenna,  but  the 
center  housing  has  a  motor- 
driven  direction^sending  device 
in  it.  Does  anyone  know  where 
I  could  gel  one? 

Joel  S.  Look  W1KCR 

Sox  25 
Claremoni  NH  03743 

I  am  interested  In  forming  a 
full  gospel  Bible  study  group 
and  sharing  with  other  Spirit- 
baptized  Christians. 

DafB  Riehman  W4NHM 

Apt.  B 

^22  South  Boulevard  Way 

Sevierville  TN  37862 


I  have  had  a  Rogers  Majestic 
transmitter  and  receiver  strip 
with  power  supplies  donated  to 
me,  and  1  am  trying  to  get  it 
operating  as  a  repeater  for  the 
local  club.  The  receiver  has  the 
serial  number  180  and  mode! 
number  CWE*9267,  At  present^ 
I  have  no  manuals  or  sche- 
matics for  this  unit.  Any  help  in 
obtaining  these  would  be 
greatly  appreciated. 

Rick  Gibson  VE3ASM 

PO  Box  1423 

Kincardine,  Ontario 

Canada  NOG  2G0 

Can  anyone  loan  (for  copy 
and  return)  an  instruction  book 
or  schematic  for  an  AUL  In- 
struments  model  TV0IVI3  solid 
state  multimeter?  The  manu- 
facturer admits  making  it,  but 
doesn*!  know  how. 

John  Cavett  W2AUZ 

S570  Herbert  Ave. 

Pennsauken  NJ  0S109 


Oscar  Orbits 


The  listed  data  tells  you  the  time  and  place  OSCAR  crosses 
the  equator  in  an  ascending  orbit  for  the  first  time  each  day.  To 
calculate  successive  orbits,  make  a  list  of  the  first  orbit  number 
and  the  next  twelve  orbits  for  that  day.  List  the  time  of  the  first 
orbit.  Each  successive  orbit  is  115  minutes  later  (two  hours  less 
five  minutes).  The  chart  gives  the  longitude  of  the  first  crossing. 
Add  29"  for  each  succeeding  orbit.  When  OSCAR  is  ascending 
on  the  other  side  of  the  world,  It  will  descend  over  you.  To  find 
the  equatorial  descending  longitude,  subtract  166  degrees  from 
the  ascending  longitude.  To  find  the  time  It  passes  the  North 
Pole,  add  29  minutes  to  the  time  It  passes  the  equator.  You 
should  be  able  to  hear  OSCAR  when  it  is  within  45  degrees  of 
you.  The  easiest  way  to  do  this  is  to  take  a  globe  and  draw  a  cir- 
cle with  a  radius  of  2480  mfles  (4000  kilometers)  from  the  home 
QTH.  If  it  passes  right  overhead,  you  should  be  able  lo  hear  it  for 
about  24  minutes  total.  OSCAR  will  pass  an  imaginary  line  drawn 
from  San  Francisco  to  Norfolk  about  12  minutes  after  passing 
the  equator.  Add  about  a  minute  for  each  200  miles  that  you  live 
north  of  this  line.  If  OSCAR  passes  15  degrees  from  you,  add 
another  minute;  at  30  degrees,  three  minutes;  at  45  degrees,  ten 
minutes.  Mode  A:  145-85-.95  MHz  uplink,  29.4^29.5  MHz  downlink, 
beacon  at  29.502  MHz.  Mode  B:  432.1 25-.  175  MHz  uplink, 
145,975*.925  MHz  downlink,  beacon  at  145.972  MHz. 


troU  auxiliary  link  or  repeater  statloiL 


id)  One  appllcalJon  and  aU  papers 
Incorporated  therein  and  made  a  part 
thereof  shall  be  submit  ted  for  each 
amateur  station  license.  If  the  appUca^ 
tlon  is  only  for  a  station  llf^cni&e*  It 
shall  be  filed  directly  with  the  Com- 
mission's Oettysljurg.  Pa.  office.  If  the 
application  also  contains  an  applica- 
tion  for  any  class  of  amateur  operator 
license,  ft  shall  be  fl]l^[2  in 
vltti  the  proi'islom  of  {  0T.1L 


IS.  BeciJan  97.51  Is  amended  to  read, 

as  JoUows: 

§  97.51     AKiimnieni  of  chII  sIkiu. 

Ca)  The  ConimL<»Lon  shall  a^lgn  the 
call  sign  ol  an  amateur  radJio  station 
on  a  s^tematlc  basis. 

(h}  The  CommlBsion  shall  not  graxit 
aj)y  request  for  a  Gpecif  Lc  call  sign. 

Cc>  From  time  to  tlnae  the  CommLs- 
bIod  will  issue  public  announcemenis 


det^Ung  the  policies  and  prtKi^edures 
foveming  the  ayatcmatic  twlmm*nt 

of  call  signs  artd  anj  diaagei  In  thove 
policies  and  procedttres. 

§97.53    (DekUdl 

fi.  Section  91.&3  Is  deleted. 

7.  Id  1 97 .9S,  the  headnote  and  pan^ 
graphs  (a)(I>  and  (aK2)  are  amended, 
oa  follows: 

}97.t5    Operation  away  Avm  the  autho- 
rlird  iriBd  sLitlan  location. 

<al*  *  • 

<1)  When  there  ts  no  change  in  the 
authorized  fined  station  locaUon.  an 
acnateur  radio  stAtlon,  other  than  a 
nmiiary  recsvatlon  station  or  auxlUair 
Link  station,  may  be  operated  under  It^ 
station  license  anytvhcre  in  the  United 
States,  its  terrlloriea  or  po&^eaiilons.  &s 
a  portable  or  mobile  operation,  subject 
to507.Sl. 

(2>  When  the  authorized  fixed  sta- 
tion location  In  changfed.  the  licensee 
shall  submit  an  application  for  modi- 
fIcaUon  of  the  station  license  !□  accor- 
dance with  §  9^.17. 


A  little  "Ham  Help*  is 
needed.  Vm  attempting  to  tap 
into  a  TS-520  M  section  with 
the  Heath  SB-610  signal 
analyzer.  Obviously,  analysis 
of  the  transmit  signal  is  no  pro- 
blem,  but  connecting  the  prop- 
er i-f  tap  into  the  tuned  ver- 
tical scope  input  is  a  problem  I 
haven't  been  able  to  solve. 
Various  values  of  coupling 
capacitors  have  been  tried, 
tapping  into  all  areas  of  the 
520' s  i-f  section  to  produce  a 
usable  signal  on  the  scope  dur- 
ing receive.  Darned  If  I  know 
what  to  try  next.  Any  help 
would  be  most  appreciated. 

Ron  Starr  KeOXB/5 

12309  Split  Rail  Parkway 

Austin  TX  78750 

SWL  with  15  years  ex- 
perience would  like  to  be  QSL 
manager  for  a  ham  in  South 
America  or  the  Pacific  islands, 
particularly  one  of  limited 
financial  resources.  Will  pay 
costs  of  preparing  QSL  cards. 

Donald  E.  Erickson 

6059  Essex  Street 

Riverside  CA  92504 


Q«v  7  Dttibi  tnfarnaliaii 


Drhit 


15439  Bbn 
15451  Bbn 
|S464Ann 
IS478  Bbn 
154^  ann 
1&50lAbfi 

15539  Abn 
15551  &bn 
15564  Bbn 
15576  Abn 
155B9  Bbn 
1560?  Bbn 
1fia!4Abn 
15677  Bhn 
15639  ibn 
15652  Abn 
15664  Bbn 
15677  Bbn 
161^0  Abfl 
16702  Bbn 
15714  Bbn 
1  5727  Abn 
1 5739  Bbn 
1B752Bbn 
1G764Ahn 
15777  8bn 
157GSibn 
1 5802  Abn 


iAprJ 


1 

2 

3 

4 

5 

6 

7 

B 

9 

10 

11 

12 

13 

14 

15 

16 

17 

16 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


Tim 


0136t41 

0036:01 

0130:19 

0039  39 

0123:56 

0023:17 

0117  34 

0016:55 

0111:12 

0010:32 

0104:50 

O0O4:T0 

0053:27 

0152:45 

0052:05 

0146:22 

0045:43 

0140:00 

0039:21 

0133:38 

0033:59 

0127:16 

0026:38 

0120:54 

0020:14 

0114:31 

0013:52 

0108:09 

0007:30 

0101:47 


Lnnptude 
of  Eq, 
Croisin^  Vi 

80.9 

65J 
79.4 

64.2 
77.6 
52,7 
76.2 
61.1 
74.7 
Q9.S 
73  J 
58.0 
71.5 
B5.1 
70.0 
63.6 

6a4 

62.0 
6G.B 
80.4 
65.3 
78.9 
63,7 
77.3 

ez2 

76.7 
60.6 
74.2 
59  0 
72,6 


Helps  I  am  in  desperate  need 
of  an  LM1595  or  MC1595  14-pin 
DIP  IC.  It  is  part  of  a  speech 
processor  for  SSB  on  page  394 
of  the  Radio  Amateur's  Hand- 
book. If  anybody  has  them  or 
knows  where  to  get  them,  I 
need  two  and  will  gladly  pay 
any  reasonable  price  for  them. 

Regis  Briney,  Jr.  W83KHR 

1142  Goettman  St. 

Pittsburgh  PA  15212 

I  need  manuals  or  any  Info 
for  the  following:  Shallcross 
model  #638-2  Kelvin- 
Wheatstone  Bridge;  Ballantine 
model  #305-A  peak  voltmeter; 
Phllco  ''Mobiliner"  model 
#5005  (sweep  generator?).  Any 
help  would  be  greatly  ap- 
preciated! 

Clyde  N,  Smith 

11  Brown  St 

Reynoldsville  PA  1S851 

I  need  a  schematic  for  a 
Boehme  frequency  shift  con- 
verter, type  5'C,  serial  number 
1739-B,  manufactured  by 
Soehme.  Inc..  New  York,  N.Y., 
in  the  late  '50s.  1  will  gladly  pay 
for  copies  or  manuals  If  avail* 
able.  An  address  where  I  can 
send  for  information  would 
also  help. 

Stan  Glumac  WB3CKV 

Box  519 
Qrind stone  PA  15442 

I  am  starting  a  Protestant 
missionary  traffic  net.  I  call  the 
net  the  M.A.R.TJ.N.  B.I.R.D,  net 
(Missionary  Amateur  Radio 
Traffic  International  Net— Best 
In  Radio  Domain).  States  will 
be  numbered  by  numerical  se- 
quence by  date  of  admission  to 
the  union.  I  would  prefer  NCS 
stations  not  In  the  larger  cities, 
or  stations  who  are  operated 
by  hams  who  can  devote  time 
to  the  net  as  it  expands. 
Anyone  interested  should 
please  write  to  me  giving  com- 
munication capabilities  [equip- 
ment, time,  etc.). 

Harold  Donaldson  WB6SKV 

8850  Phoenix  Ave. 

Fair  Oaks  CA  95628 
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HY*GAIN*S 
MOJ>EI.  26B 

Continuously  loaded  VKF  anl^nna  designed  for  portable 

and   walkie-talkie  applications.   Constructed  to  withstand 

rough  handling^  completely   insula  ted  with  special  ^inyl 

coatin£^  it  can  be  bent  at  all  angles  without  d straying  or 

cracking  protective  finish.  Cannot  he  a  oc  id  en  tally  shorted 

out- 

RUBBER  DUCfaES 

No.  269  —  Fits  Standard,  Motorola,  Hy  Gain $S.OO 

No,  274  —  BNE  Base , . . *<* $9.00 

No*  226  —  TNC  Base  Wilson  5  Watts *,•,,,.  $10.00 

No.  228  —  **F''  Bas  Is  Wilson  2  Watt  St  Tempo $10.00 

No,  273  —  SO  239  Base,  Kenwood.  Drake , . .  S9,00 


ASTATIC 
MICROPHONES 


SILVER  EAGLE -$69.95 

T-UG3-D104,  transistorized  .... S48.60 

T-UG9-O104,  '^Silver  Eaile/' trartsrstorizdd  . .  S69S5 
UG-0104,  ceramic  or  crystal $42.S0 


SLINKY!  S43.95  Kit  A 
in  a  UITTI-E  space  New  Slinky 
with     helical     loading    radiates 
signaf  at  1/10  wavelength  long! 


LO  T  of  antenna 

©dipole' 
I    good 


'f^lrmt  So,  IMSSJ20 


mi  w 


wm  im  Htm  cet 


iuiHt  ir 
uftmt  mti 


^  ^liiiei  i»i !»  ESHS 


f>M»tlt$   lliltitM   Ml         ,g,t«5„i. 


*  TT>it  «i»ctric«rty  cm^l  iia   75  40  A  20  nwtw  mttrina  oparam 
It  i^tr  ^*^t^  item  2*  to  70  tern  «  na  CKm  balun  v  tr»P9iiriitcih 
n««i«d  »  poftJLbi*— ^*cu    4    itoftk   m   mmutmm  •  «n«ll 
•nowgh  to  M  m  ttliC  or  ■pirtmenl   «  luM  i«9ti  iX>M«f   •  low  SWR 
«wC4ir«i|«*aO    r±  40  A20n<w|«rtHr>ds    •  much  lot«FV  ■lnx>' 

n<ii5*^Uco«i  PL 2^9  conncctcH  nftan  rgp*  A  inairucliofi  fnan^ 


FT101E 

FT101EE 

FT101  EX 

FL2100S 

FTV65QB 

FTV2S0 

FV101S 

SPIOie 

SPIOIPB 

FA-9 

RFP102 

XF30C 

X  F30B 

DOT 

RFP104 

FT7 

ALL 
FT301S 
FT301SDig 

FT301 
FT30lDig 

FFDX50 

FC301 

ERB 

LL301 

FL110 

FV301 

Fpaoi 

FP30TO 

YO30t 

SP120 

XF90B 

XF90C 

XFg2A 

FR101S 

FRiOtSDig 

F&6 

FC2 

FM-1 


•     FT-M1  or  FT-301 0    • 

150-10MXCVR  $799 

160-10MXCVR  759 

160-10M  XCVR  699 

Lfneaf  Amplifiar  479 

6M  Transverter  239 

2M  Transverter  27  S 

External  VFO  125 

Speaker  2& 

Speaker /Patch  64 

Coolmg  Fan  tB 

RF  Proc.  Earlv  101  EE  79 

CW  Filter  40 

AM  Filter  40 

DC- DC  Cqnvertar  (EX)  50 

RF  Proc.  Laie  101  EE  79 

FT101  Service  Manual  25 

SO-IO  M  KCU R  40W  Pep  499 
SOLID  STATE  TRANSCEfVERS 

160-10M40W  PEP  559 

160-10M  40W  PEP  750 

160-10M  240W  PEP  769 

160-lOM  240W  PEP  93S 

ACCESSORIES 

52  Low  Pass  Filter  34 

Ant.  Tuner  159 

Ext.  Relay  Bok  17 

phone  Patch  49 

Wide  Band  SSB/CW  Amp.  165 

VFO  125 

AC  P/S  FT301/301S  157 
AC  P/S  w/clock  and 

CW  Identifier  239 

Monitor  &ope  263 

Speaker  FT301/221R  25 

AM  Filter  40 

FM  Filter  40 

SSB  Sr  Proc.  Filter  45 

160-2M/SW  RCVR  599 

1 60- 1 0M/S W  RC V  R  749 

6M  Converter  24 

2M  Converter  25 

FM  Detector  20 


XF30O 

RFP101 
FL101 

F  T227B 
FT221R 
FT620B 
PB1424 


MMB'l 
MMB-2 
MMB.4 

YOlOO 

VP150 
YC601 
YC221 

YC500J 
YC500S 
YC500E 


FM  f  titer 
AUX/SW  Crystals 
RF  Proc.  (FLIOI) 
S/S  160-10M  XMTTR 
VHF  FM  &  SSB  XCVR 
2M  FM  Mobile  XCVR 
2M  AM/FM/CW/SSB  XCVR 
6M  AM/CW/SSB 
Marker  Unit  620B 
FT221   Service  Manual 
MOBI LE  MOUNT  BRACKETS 
FT1Q1 
FT*2A 

620  B,  221.  301 
MONITOR  TEST  EQUIPMENT 
Monitor  Scope 
Durrimvioad  Wstt  Meter 
Dig.  Readout  101/401 
Dig.  Readout  221/221  R 
FREQUENCY  COUNTERS 
50O  MHZ  10  PPM 
500  MHZ  I  PPM 
500  MHZ  0.02  PPU 
MICROPHONES  -  MISCELLANEOUS 


YH55 

YD844 

YD844L 

YD  846 

YMS6 

SP401PB 

XF31C 

FRG-7  Receiver 

1  to  9 
10  to  25 
26  to  49 
50  and  up 

QTR-24  World  Clock 


Lo-Z  Headphone 

H't-Z  Base  Mike 

Lo-Z  Ba%&  Mike 

Hl-Z  M^ke  10ieX/4aiB 

Lo-Z  Hand  Mike 

Speoker/Patch  (401) 

600  Hz  CW  Filter  401 


1  to  9 

10  to  25 

26  to  49 

50  and  up 

FT  901DM 

FT-901  O 

FT-OOIDE 

FT-901  SD 

FM  Unit 

AM  or  CW  Filter 

Keyer  Unit 

Memory  Unit 

DC-DC 


40 

5 

79 

649 

$319 

6B8 

365 

25 

15 

23 
23 
23 

$246 

78 

199 

119 

239 

399 
537 

15 
29 
29 
16 
16 
59 
40 

$315 
315 

315 
315 

30 

30 

30 

30 

$1299 

1149 

1149 

1115 

40 

40 

40 

125 

50 


Name 

Address 

City 


Call 


State 


Zip 


Order: 


Radio  Electronics 

209  Mystic  Avenue 
Medford  MA  02155 
(617)  395-8280 


FREE    Gift    With   Credit  card  ^. 

Every  Order!     signature — 


Card  expiration  date 


TUFTS 

CATALOG 

INDEX 


Aids  -  30 

Alpha  -  2 

AMECO  -  19,  26 

Antenna  Specialists  —1,2 

Aphenol  —  26 

ARRL -  4 

AST/SERVO  -  2 

Astatic  —  1 

Atlas  -  16,  24 

Avtcc  —  30 

B&W  -  28,  29 

Bird  -  26 

Bornar  —  4 

CDE  -  30 

CES  -  30 

CIR  -  2 

Cov  ©re  raft  —  27 

Cy^hcraft  -  8,  9 

Data  Signal  —  27 

Pentron  —  4,  5 

Drake-  5,  10,  11 

ETO  -  2 

Flnco  -  22 

Ham  Key  —  15 

Hi-Q  -  27 

Hustler  —  16 

HyGain  -  1,  20,  21 

Icorr^  —  1  7 

JMR  -  3 

K  LM  -  1 2,  24 

Kenwood  —  7 

Larsen  —  29 

MFJ  -  15 

Microwave  Filtef  —  26 

MorGsin  —  13 

Moslev  -  1  2 

Newtronics  —  1  5 

NFC  -  23 

Nye  Viking  -  13,  27 

OK  Tools-  27 

Radio  Amateur  Callbook  —  13 

Rohn  -  22 

Sams  -  18 

Shure-  3 

SJinky  -  1 
SST  -  21 
Stinger  —  22 
Swan  -  2,  4 
TEE/AX  -  3 
Teiex  —  6 
Tempo  —  24 
Teletower  —  30 
Ten-Tec  —  19 
TPL  -  30 
Triplett  —  23 
Tri  Eh  -  27 
Van  Gorden  —  27 
VHF  Eng  -  14 
Wilson  —  25 
W2AU  -  26 
W2VS  -  26 
Yaesu-  1,  13 


Master  Charge 

American  Express 

Visa 


D  Check  enclosed  a  Visa  n  Master  Charge  ^  American  Express 


Prices  FOB  Medford  MA, 
MA  residents  add  5%  sales 
taM, 

Mininnum  $3.00  for 
shipping  &  handling 
on  ALL  ORDERS. 
Orders  $1200.00  & 
over  deduct  5%. 
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First  with  SSB  HF  Digital  Tuning,  is  onty  the  iMginning 
of  what  the  amateur  gets  from  the  CIR  Astro  200, 


Why  Waste  Watts? 
tK  SWR-JA  $29.95 


ELECTRONICS 


ftlAndvd  FiHlufi«' 
Eltctronit  Tunlng.'AII  Sdld 

PEP  tnputTull  RF  Fimrtrnj 'OK|lt»l 

VarMil*  SfMKh  Ptrwwulng/Fiii 

LS5-UftS^W 

-  4  f«aft  Q<  r«  ASTnO-2CM)  4  HV 

tncorpcnitri  If}  ipnjwcK  ei«  &■!-«> 

OlMtliicn  MV3  over  40^00 
iiOHj'  tnc  tvwig  lor  oSn^rupui  fm^ 


nfl^itMliiv  II  l>uiil  irt  lor  i|ieif«  d1 
'SOnltniiM  uii  IcJcri  orcurf  Eward  <e 
'biJNQdHn"  Iqr  owr  100  hout^  mi(v  Id 
tn^ifUliiitifi  tfi  |Pi4  tf^nu^^'iM'  aiaflrfn{3% 

otrtBcnwet 

9imstv\ic  tyfung  CMUrito  ■»  btnd» 

Ort>j  ?r  'ugh  ■  9 S'  ivde  «  i2  r  i 


l)atcJi,,S4iM  iiiyihi  I. ii.jck  ip«iki«r,  1Q 
rnir.  iimer  15«5  DO.  thtk  flncfopf>on# 
536  00  MoWernftJDlllJW  Mi^biir. 


SWR-1  guards  against  power  loss 

if  you're  not  pLimping  out  all  the  power  youVe 
paying  for,  our  little  SWR-1  combination  power 
meter  and  SWR  bridge  will  tell  you  so.  You  read 
forward  and  reflected  power  simultaneously,  up  to 
1000  watts  RF  and  1 :1  to  infinity  VSWR  at  3,5  to 
150  MHz. 

Got  it  all  tuned  up?  Keep  it  that  way  with 
SWR-1.  You  can  leave  it  right  in  your  antenna 
circuit. 


GET  ON  TOP  WITH  ALPHA 


SUMn 


TRANSCElVEflS 


2  Meters  VHF  Disguise 

ASPS^74S  (most  carsf;  ASPS^798  (Ford.  Mercury^ 

ASPR-7S8  (Chrvsler ,  Dodge,  Plymouth) 

S45v00  each 


Featuring  a  5/B  w^v^length  taper  ground 
stainless  sreet  whip,  this  antenna  provides 
exceptional  perlormance  with  the  exact 
appearance  of  a  con  vent  ionai  broadcast 
receiving  antenna.  The  DURA-CONTM 
plated  whip  reduces  power  losses  to  deliver 
more  signaL  When  used  with  ASPR619 
coupler,  this  antenna  will  allow  simul* 
taneous  use  of  both  two-way  and  broadcast 
radios^  Stub  tuning  provides  2.5  MHz  band- 
width for  multiple  channel  use.  Svyivel  base 
may  be  mounted  on  surface  with  up  to  35° 
slant.  Specify  frequency  when  ordering. 


AST/SCRVQ   9VSTeM9.  INC 


Gain:  ....  i  ,,.,«.,,«.  «  2.5  dB 
Maximum  Power:  , . ,  .100  watts 
Frequency  Range:  .  144-174  MHz 

(specify  frequency) 


VSWR:    .....-,  Xtss  than  1.5:1 

Bandwidth: 2.5  MHz 

IMommal  Imfjedance:   ,  ,  ,  50  ohms 


A  GR£A  T OPERA TfNG  YEAR  fS  STA R TtNG  fffGHT i^iOW. 

SUfi^SPOTSAREUP  -  CONDfJIONS SHOULD  BE  THE  SESTtN  YEAfm, 

THOUSANDS  OfENTHUSfASTfC  NEY/  AM  A  TEURS  ARE  ON  THE  BANDS 

HAMMtNG  WtU  BE  TERRtfiC  - 
BUTCOmPETmON  WILL  Sf  ROUGH/ 


WHEN  QRM  RAGES  AND  THE  PILE-UPS  DEEPEN. 
WOULDNT  YOU  LIKE  TO  HAVE.  .  . 

■  ALLTHEflOClt  C«U  SHI  NC  POWER  YOUFI  LICE  MSGi^  I  LOWS  -  ijn.  #J?  m«1?l  vVitrvnon««d 
to  'baby"  yowr  Ipnear ,  no  duty  cycJe  or  ti'nw  limiT  at  aH? 

■  IMSTANT  BANDCHAlgG£  NO  TUME  UP'  all  The  way  ^rorn  10  thrduoh  K  fndESii,  wllh  ihe 
exclusive  ALPHA  3?4? 

■  COVEI^AGE  ALL  THE  WAV  DOWN  TO  t60  METERS  wiih  ihp  smocith  lunlrtg.  eitifii  rugged 
ALPHA 74  powsrhDUia^ 

■  CWSP.  PENETRATING  TALK  POWEfl"  -  as  much  ag  10  dB  eplra  10  punch  through"  when 
the  gang  goa  realty  Idugh,  witiv  Thie  A  LP  HA /^VO  MAX  splir  barid  ipvech  ikoc^iof?  Il'i  cs 
flffiBcliva  B4  ihii  b«fll  if  pfocinioi  \o*tm  i  n  df&t&rtiDri  and  very  easy  to  uu  lAri^lh  any  Hgi 

■  THE  PROTECTION  OF  A  f  ACTOBY  WARRANTY  THAT  RUNS  A  FULL  1ft  W0NTM5  -  Sw 
tmwi  »s  tong  cft  c  CMnpvTriivn  unit^''  FETO  tri«s  to  buij^d  «v«rv  ALPHA  t&  iHt  forvv^sr  «nd 
wa'rv  milling  |}r{}Qr**«  not  one  nJngFtcsH  of  ALPHA  7t,  TTD,  Of  17f  powrftf  Ifsnifonntr 
ts^lufahAt  «v»i  b**n  rvj^ortJidM 

■  THE  PU^E  PLEASUftl  01=  OWNING  ALPHA7 

Ajpha  76-  $1195.:  Alpha  77 D-  S31 95.:  Alpha  374  -  $1595, 
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1  HM-180 


HM-225 


HM-187 


EHRHORN  TECHNOLOGICAL  OPERATIONS.  INC 


WMtT?     SE 


tfVRT}}  11 


Vjp 
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HM  If 9  Ldw  Profile  Mount  -  5M  W 

MM  \S7  Magnet  Mmml  ^  tisi.ita  vgniCULA^  flHttWIM*  BEWHS 
Alt  iifi^  \n^t^  iMftll^  li^ncivnai  Isjiu'r-  j  ^.'Q  ^a^-ri-iiirioih  ItiD^i  i  nw^ihliyH 
whip  U|ir>ii.|  ifiiU  vi'l^li]  jnqv  b*  tcTy^xtma  Ivjnringpnlf  I  ^IG  hifh  ti^M 
1*141  rnifiiiPial  r,;*!  vtirith  r:lii.iiancB 

Cuiii>i«fi<  Icmiqii,  ilMKk'f«Mitnni,  dh^KiDy  1*4  ut<ymunil«il  i-iHllgMritlinn 
ihll  IN'ilirlf  III  diMltf:  tMMI  Niw  ti-gh  qoridiJciNH  ntisn W  'luiilr  (i1  \i  f 
Pttllpinlmi  tl^Bil  .fVfli^tiwOII  ^^OFWJ  Hid  iki^knf  iilr  t«i|f  i  i,ijnilii^h«iit 
•«#  |raii»<   >>Mt   diDipiif mn .  Mciunti  mt  Tr'lo'l  fNltMU,  (l4|Fpiinui<< 


•  nib,  't  p ##«„«, 


HM-3a4  T«-M*  hi»mii  -  tJUW 

Th«  IHMI  iHHiqirii4l  nwlifli  uilBinn.  itnuhfab*  roi  |  \ii  ^irlli  MMIIM 
Mrl  iwi  IM .  4  (tS  OiLri  i|  KtimMKl  3ii>  iiKtiliiiii  I  IQ^I  A  Wit  1^4  A  ^vdiuJai 
'Oifiuli-aiip"    trunk   Triiiu.nt  rrvani  vmy   ^t'^  hull   »niluni:i'^.   Vititp  rl 


MmWUMICAt  SPfCIFICAridNft 


tUETHIC  ^1  IP^&irifiATIIHIS 


MRCNi,«llt>l  !P|lthri!lA10P* 


^irpJTr' 

^#riHJ  tuns' Wl'oCfhi' 


a 

IRi'  Liuirij'AiirHl 
iJ  M    II 


MI€Hl4mkC«:i  I^EClf  ICAtlONS 


l4ilHl»H»i   |lM<F.k»H 

4»iK  II) 


HMR-172 


HIH-^ZH  IMly  U^M  libllM  Ibbdi  iulaliiaJ  -  iiX.OO 

Uhitf    Qeil:    3      Tiltor^lui    lirtwiLlip    Pui   iM«ii^    lisr     )h>   (1  MHUd'  |>>IHV    'i^' 


i.mi^H(diHiiii 


Ir4  91^ 


HM-Zi>MMbU  Nhlblii  ItfWl*  ~  CSHAO 

Uiiil^.  u#ii  &■  ^i6*i  B'JW'  ill  I  ■I'll  111  lui  Hiiii"- 

ifriount*^  V  rniH^la«4  im  mrtMill  ill  9*^  HTif 
iKTl'ii:*  kjiriti  tih  ixi^rti  Hojtn  C4ifnpt.rtilh 
J'  tfl  *Ta-*BCi'U  r.**« 

KLECmiCAl  tPECIFICATKlHi 

Gjpr  L.>^  ''v  '.^  riAi»n»  .'«  %  #ipei«4 

Ff^n^itV  iM«r         I4fr11«  44HI 


iinipVi 
^ur'i^itl  rti^ifi 

dfilwJ  HNKHli  inllHM  r|i  . 


1 1  ciiriMm.  VRD' 

P 3'  lliiai|iiniii|i 

04  111* 
too-  iiqji^ 

IJll(C|.  It 


MIiCHANICAL  BKCtFtCAtlONj 

*f«an  ftiKHkiEd  ■lummu^** 
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TEE/AX 

Coax  Toggle  Switch 

$39.95 
Coax  Relay  Version 

$55.95 


Model 
SW  5000 


•  52  ohms 

•  SPOT^DPDT 

•  Power  1  KW 


«  All  Brati 
ConBtruction 

•  Teflon 
Insulated 

•  Captlvtit«d 
Internal 
Contacts 

■  Avaftable  in 
F,  all  »«rie« 


DELliXf 

7*2  TRI  BAND 

MOBILE 

ANTENNA 

•  A u  t  n  mj  I  i  -a]]  )r  i  dj  int  ¥  r o 
pmpct  tt'^i-^nce  (m  ZO,  4Q 
aad  75  meters 

•  Fowcr  rated  it  SDit  Watts 
J'F.P. 

•  Includes  bise  j^ction,  aula- 
mdtikoU  ifid  whip  top  sec- 
tion.     742  Afilenfi* 

Price:  $109.95 


tw 


EXCLUSIVE 
DELUXE 

S  BAND  MOBILE 
-15  ANTENNA 

*  .\U  biftii  maniial  ^Witchiilti 
^ntt^nru  for  10.  15.  20,  40 
jnd  75  meters. 

•  Power  rated  at  1000  Watte 
PKP 

■  Indude^  bise  scvticiii  with 
mobiJet^Qtl  aiKl  stk  fcMt  ^Kip 
top  frctioii.  45  Antenfu 
Price:  $119S& 


JMR  /V10BIL-B4R 

Two-wayradio  headset  with  superior  tideUty 
Etectret'Capacitof  boom  microphone  and 

palm-held  talk  switch. 


S69,95 


SWAN  METERS  HEIP  YOU 
GET  IT  ALLTOGETHER 

Ttiese  wattmeters  telt  you  what's  going  on. 

With  one  Of  crtese  ml  me  watrmetefs  power  readings'  For  wriatever  purpose 

you  II  know  If  you  re  getting  It  all  weve  got  the  wattmeter  for  vou.  Use 

together  all  the  time  Need  htgh  ac-  vour  Swan  credit  card  Appitcations 

curatv'  Hign  power  handling'  Peak  at  your  dealer  or  write  to  us 


M200a   tniint   Watc- 
.  .Iter  witn  Muicl*  Scries 
o  700D  watH  hlfw  flat 
es0onse  direct  Ksnai  cOuCH 
ef  fcr  m^imum  Jtcuratv 

$B7.9B 


WUSDDO  P call -reading 
watrmetei-.  peeam  RntS 
power  tfifen  witti  tfte  tUck 
fit  *  swiTcfi  try^  peaic 
pow«T  Of  your  «in$le 
noeturai  signal  Tfiar  ^ 
tUfttai  eoum^  on  SSB 

$87.95 


WM 1  $00  H^gh-Accyracv  ifv- 
un^  wanmfter.  1Q!<i  full 
^jfi?  a:cuT*icv  on  S  SQ 
500  3*10  two  ¥mt  ceases 
J  ro  W  **Mi  Forward  and 
reftected  pcswer  use  it 
for  trDutH^sfioortng,  Toa 

S74.95 


ELECTRONICS 


JNIDIRECTIONAL 
i/IlCROPHONE 
.flODEL  522 
$56.85 


'his  is  a  dyi^amic  microphone  with  a 
nidirectional  piekup  pattern  that  sup- 
resses  unwanted  background  noise  —  the 
^pe  of  noise  generated  by  other  dispatchers 
working  nearby ,  ventilating  equipmentp  or 
Ffice  machines  in  the  same  area.  It  also 
jppresses  feedback  in  public  address  paging 
^plications.  Long-ltfe  finger-tip  control  bar 
ocking   and    non-locking   action)   actuates 


microi.-Jw.,^  circuit  and  normally  open 
external  relay  circuit.  Adjustabte  height 
from  248  mm  (9%  inches)  to  318  mm  (12!4 
inches}  overall.  Sturdy,  high  impact  ARMO* 
DUR®  base  and  case.  High  or  tow- 
impedance  selector  switch.  2 A  m  (7  ft.) 
four -conduct  or  (iwo-condtictor  shiefdedl 
cable. 

SPECIFIC  ATI  OT^S 

FREQUENCY    RESPONSE:   60   to   11,000 

Hi. 

IMPEDANCE      AND      OUTPUT      LEVEL^ 

Dual,  150  ohms  +—57  dB*;  .10  millivolts/ 

microbar.   High  ++—57  dB**;   1.42  milli- 

volts/microbar. 

•0  dB  =  1  milhwalt  per  10  microbars 
**0  dB  =  1  voit  per  microbar 

+For  connection  to  microphone  inputs 
rated  at  19  to  300  ohms 
+  +For  connections  to  high-impedance 
microphone  inputs 


/VtOOEL 


FOR  BROADCAST  QCALTTYTKANS- 

MISSION  AND  RECEPTION  FOR  BOTlf 
MOBILE  UNITS  AND  BASE  STATIONS, 

•  Boom-mountfd  dectret-capacitof  micro- 
pboni'  delivers  ttu die -quality /imdktart^d 
voice  reproduction.  Variable  gain  catttrol 
leU  you  adjust  for  optimum  modulation, 

•  Cushioned  earcup  l^ts  you  monitor  in 
privacy  -  no  spealier  b]ar«  to  disturb 
other&.  Blocks  out  environmental  noises^ 
too.  Mad«  of  unbreakahie  ABS  plastic. 

•  Headband  nelf-ad justs  for  comfortable 
wear  over  long  houF^.  Spring-fleiE  hinge 
lets  you  Alip  h^^adsei  on  and  off  with 
just  one  hand.  Reversible  for  right  or  left 
ear. 

•  Headset  cttn  be  hung  on  standard  mlcro- 
phan«!  clip. 

•  CofTipact  palm^held  t^Lk  switch  lets  you 
keep  both  hands  on  the  wheel  for  safer 
driving.  Made  of  unbreakable  ABS  plftstic. 

•  Buit^in  i^'ET  transistor  ampLifier  adapts 
microphone  output  to  any  transceiver 
impedance. 

•  Compatible  with  moiiLl  tvo-way  radioi  in- 
eluding  'lO-chafttiel  CB  units^ 

•  BuilHn  Velcro  pad  for  easy  mounting  of 
the  talk  twitch. 

•  Made  in  U,S,A. 

SPECIFICATIONS 


Eftrphone  impedance 
uid  typ«; 

IfierDphone  type: 

Microphone  frequency 
reiponse : 

Amplifier  type: 

Amplifier  baiter}' 
power: 

Switching; 


8  ohms^  dynamic 
Ejeciret  cupacitor 

200-6000  Hz 

FET  transistor, 
variable  gain 

7 -volt  Mallory 
TKT75 

Reky  or  electronic 


IDEAL  FOR  EVERY  TWO-WAY  RADIO 
COMMUNiCAXlONS  NEED  .  .  . 

CB  operators  •  Amateur  radio  operators  • 
Police  and  fire  vehicles  •  Ambulances  and 
emergency  vehicles  >  Taxis  and  true  ken  « 
Marine  pleasure  and  work  boats  •  Con- 
struction and  demolition  crews  •  Industri- 
a]  communicationi  •  Security  patrols  * 
Airport  tower  and  giound  crews  •  Re- 
mote broadcast  and  TV -camera  crews  • 
Foresteri  afid  fire -watch  units  • 


Tufts  Radio  Electronics 
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SVimN  1200X  UICAR  AMPUHER 
TALK  LOUD  FOR  A  SONa 


^verybddy  likes  power  and 
nowhececan  you  gat  mora 
Gf  it  for  $449.95  th^n  \fvith 
OUT  CyfliTiat  1200  X  linear 
amplifier. 

wto  100  watts  Of  dri  vrno 
power  youreontfiealr 
with  a  solid  1200  wans  PEP 
tnput  and  most  people 
won't  be  able  to  tell  you 
from  some  bod  V  operating 
full  bore. 

Linearity  on  me  120OX  Is 
excellent,  efficiency  i$ 
OLit$tan  Cling,  117/250  A.C. 
power  supply  ii  bunt  in,  and 
features  ii ke  provision  for 
external  ALC  give  you  the 
fiexiDHity  you  need  to  set 
cne  most  out  of  your  rig. 


Mam  n  tor  power  and  tiorv,  too.  &Lit  1f 
VDU'vc  9ot  ioiff  n&  art  s$c  on 
tiicicit.-DU$t«r  pfiw«r  we' v§  also  got  me 
ngtit  linear  amo  for  votl. 

It  5  tt}€  nkitk  II.  tne  praven  unit 
t>jervbotiv  thinki  of  wSien  you  taiK 
abcbt  wonkmarsfr  llneir  rinnpilH.er&. 

me  M^rk  II  iiDminai«s  crK  Dintts 
wi  til  au  th»  iKiwm  tt]  ar^ 
alld^ed— 2D0G  watu  PEP—aTMJ  a 
{^lean.  iin«dr  sisnai  Qiitsmi^jyc  to 

irieH^rkii  P^E^turesas^p^rate. 


triOw^ri  rorbotfi  ilic  RF  dendcandtt^ 
po'H^r  supei V.  ah  ba-nds  from  10  to  30 
iTKten;  sna  si\  v^lj  rtaed  to  «n>oy  R  4s 
100  watts  anving  power. 

Gee  a  S  iN3f]  t300)C  or  M3f  k  II  linear 
amplifitT  f  OC53Y  ancj  stop  i*inng 
jMopifistiQu-tvoudowri  use  your 
5w^ncr«dtc  card.  Appltcaoc^?  ^t  <fC3ur 
a&al€rorwfitfltjay&. 
cvonet  131KU 1  zoc-  watt  imeiT 
srrip'l^ii^r  rempl^e  wlQi  buNt  tn 

11(}/  220V  power  sypoiv SH9.SS 

«»rk*i2000-Wltt  linear  imjUIHiif 
complete  wltti  i^pflrat?  ii'?/25D  VAC 
powsr  siipuivanotwchi^saaz 
iubts ..,,,..,. sBas,95 


THE  SWAN  METER  SHOWCASE 


snifft  otif  radiated  mwtr 
wtwr«¥«r  It  IS-  Tni!  litde  u  rtit 

1^  H}  conrip^pi:  It  ?quid  measur'e 
i-eiatl^*  radiated  power  In  vour 
PDCuet-  Telescoping  antenna 
and  A  froquencv  range  of 
1.5  MHt  all  me  w?v  to  1W  mh*. 
R'l  mm  JtrprH)*»l 

,, ,.     *13.BB 


E45V-on^tti«-iKKli«t  pocket 
SWfi.  MigHTV  nnlte  SWR  (meter 
witn  nigh  MdJi^tv.  ?w^-3  fi^ej 

vaui:i  to5:1  SVfflat50DhmrS 
on fr«iiu-enclei  from  1.7  toss 
MHi  Pfficlslon  PC  QCkard 
d^l-^CtkOrlal  ifOLJipWi^fr^ke^  \l3t 
Solid  smuB  3t  s  rDCN;- Mrtbrnm 

prtce.  syvii-3  fHutet  swr 


SWR  t]dd3«  pndgei  tint  priee  tMrrlSfr .  This  Nttie 
Jewel  gives  you  rjetativi  forward  power  and  swfl- 
on  two  too  mitroamaefe  tnetefsat  a 
retnarxabtv  low  price,  indtcaccs  1.1  to  irtftrntv 
VSWi  of  up  tio  lOOD-watt  signals  on  fregueni;^^? 
from 3.S to  150 HHi- w^lth  low in&enliM  Isks. sfs 
^eat  Fdr  rnotiiie  i^ptir^^onjf,  tocSWR^lA  Pow«r 
Metarind SWR  ^d9«  *2b.9s 


NEW  TRANSCEIVERS 


750  CW  -  $679.95 

If  YOu'rt  ready  tar  tdd  loud' talidnfl 
watts,  YOU  re  re^tty  for  tnt  rrtw  750CW. 

■  700  Witts  P.t.P.  InQUt  ort  SSB 

-  4O0  watts  DC  input  on  ci^/ 

-  CW  audia  filter  £«iftctabieed  or  100  Hr 
^  cw&idPt'D^e  monitor  with  Jdi'ij^tabit 

pitcn  and  vaiurn*  conifok 
^  ffitnrPkEQin  10  meters,  usa,  LSB,  GA/ 
>  seie^nr^tue^^eirtcnKHicrvstiii 

calibrator 

■  BtamUrcJ  5,5  Mm,  i.f  m  bandwWtn 
crystal  Filter  or  optlonaJ  accwSiQfV  16 
pole  filter  3ru'3ilL3cle  witn  1 HQ  Db 

uiiti  male- rejection, 
Accessories 

■  V)f-2Wnc 

■  MK'll  Linear  amplifier 

■  D[J-76Di9iraiCi(al 

Tna  J5QCW  Is  J  CW  man  s  dream 
tome  true,  wriac's.  rrvore  tfiere  s*Jong 
H$tof  «:cns4Mie^  vou  can  add  Later  Kir 
increaittfl  D«rfannance 


3 50 A   "  $599.9  6 

-  SWwattSf.f.P-irtpkitSSa 

■  SOOwAttS  DC  input  on  CW 

*  BOtnr^iijftn-io  meters,  use.  lsb,  cw 

■  5.&Mni,  3.7 KH I  DandW'dth  crystal 
mtvT 

-  Oscillators  dfesoJlflftate  am}  IC 
regulated  For  stabllkcv 

-  CW  sboetone  monitor  with  . 
a^juitaOiP  iJiten  and  ^ol  ujyw 

*  CW  iudlo ffittr BO ^ndioo  Hi 
^electa  tJiifr 

■  BylH  In  If?  vAf.  ijciwer  matHi  and 
speaker,  vino  MC  power  ^uppEv 
avatiabt?  dn  itMcl-.aH  requesti 

Ac[;e^^riHs 
'  VX-2V0K 

'  14A  oc  CfHiverteir 
>  tWOKIIneiraffliUlfler 

-  CfVStal  CsJIfifatOT  1550*  onlyl 


3S0D  -  $699,95 

■  Same  oa«k;  features  as  3$0  A  etioept 
addePd  feature  of^ 

^  6  blglt  LED  frequency  dlspl^wttti 
r,gMOIdttOlOOHl 


Botn  me  350a  and  trie  iSOD  are 
compaUbile  wttfi  tHe  same  line  of  5 wair 
acc«so!f1es  that  has  tn^lt  a  repy  taoon 
for  reiiabiittv  snOperfonn&ncfi  thars 
•Kond  TO  none.  KKiJUttirig  llnftar 
amflllflers  tQ  twost  yoyr  powsr  to  Hw 
le^l  Mmlt 

So  tney  re  perfect  fqr  novicas  or 
anyone  els«^  because  vOu  can  DuUd 
UDabNHyas  vou  need  it 


OUR  NEW  M-34  EXRMJDABIE 
MOBILE  ANTENNAS 


The  H  -5fl  nioSile  anti?n  na  -glvft  yOtl  15^ 
H,  and  20  rnetersanflflreat 
pertonru  fke  m  a  touoh,  ruTpsftd 
assign  for  onlif  $5.?  ts 

mfifi  wrenesi  er  you  w^nt  it  you  on 
puv  die  optional  i«3,  go  or  40  meter 
coH  ar>d  tou  section  For  5.^00  tg  3M.M 
depanding  on  tne  t^no  sno  m^Ke  s 
full<c3pabl6itv  four-bander  out  of  Jt 
One  that  neyer  needs  toW  cTrsngBS  or 
adj^^trTTen:t<  aft^r  irtitiail  tuning. 

WTi'^C''^  more^  at  no  eittr  j  cost  vou 
get  f^Sfturee  like  500  waos.  PEP,  low 
standi  nsjw^ve  r^tio^t  r&sonancff 
independent  resonancsadjustfri-ents 
ori  eacfi  -erf  the  four  bands,  extepjifonal 
bandwidtn  n.nrta  neat,  tieart. 
iow-wtna-fesistjnce  protHe  tnat  also 
goes  great  wim  rnobile  rnomH,  nictnr 
tioni«s.  and  apartments. 

nwci tJi# W nd  of  Innovative. 
proJaiem-solying  cMlnldng  that  goes 
intQ^wan  niobl1eant«finas.  fiat  just 
me  M- ja  out  tirnt.  tooi 


Tti  Automaiic  swan  automatic 
rrK}£Klle  antenna;;  witfi  dvti  7H1  trt-Q^ndi 
arrtenna.  work  M,  ^0  or  74  m  ettrs  wldi 
your  T<i2  wltnout  nsac^  for  COM  ctiangi 
or  ocfier  adjustments  after  Initial 
tuning,  a  n\^  q  mdbile  antenfia: 
desl  grted  (Or  n^i^l  mum  emflinnv 
capaOte  of  5,00  -watCS  PgP 'StM'.W 

MobiM  45.  Th\i  sw^tcn-aojustabie 
S^D^frtl  a  n  rcnna  features  s  Sw^n  Hi 
con  and  posJTtve-^toc.  a-o&sition 

switch  wVcft  CQlD  ■  PUiTED  0£H1  CBCtS.^' 

Select  iQ,  IS,.  20,  DOoids  five  po^inons 
For  ?5  niFter^  artit  90  to  work  knowing 
^sru^i^  antenrta  Is  dolnpns 
joo      .     ., $119.85 


At  laiL  h  mdslc-n  wattmeter  itit  the  fi  and  s-rrwcer  man.  W&  design 
Bi§  WH  -62M  for  ttie  ij  pper-tvjrTd  man  wno  nwds  to  know  wiw 
t  7%  acciiracf  Reaos  power  of  5Q  tp  iso  mhi  ^ignahs  on  two  scales 
60  ZDO  Watts  plus  SWR  on  expindetf  range'  scale  from  1  1  to  S.1  with 
^  j^  accuracy.  Mrii-t^OC  In-Jne  uVattmetar KS^^^i 


menewWM-^OOA 

doosltaii.  Asan  In-line 
wattmster «  gives  you  pow&r  to 
2M  watts  on  twivscaEes  pius^wfi 
from  1.1  to  3:1  for  signals  from 
SO  to  1W  MHJ.  And  as  a  peak 
reader  It  re^rCfs  true  peak 
envelope  power  of  ygyr  vpice 
modulateo  slgrul  Flat  response 
forward  or  rs*lecced  power  ijn 
scal^  to  200  watts  In 
^wltr.1v5«leL-ted  Ft!MSorpeak 
WM-2odAP«ak  Reaoing 
wattmHw $at.35 


Put  your  powir  Lip  ift  VOhtf  Tfie  now 
WMiP-C20O  does  evenrtning  oiJf  WM-flaoo 
does  and  enos  gussswari:,  interpolation 
errors  and  ey&siraln  besides  with  a  a-cUgit 
readout.  50  eo  1M  WHi,  power  to  200  watt? 
wttJi  an  accuracy  Of  t  10%.  sws  from  i:i  to 
19.99:1  with  =  ?%  accuracy.  WMD43K3  PWtal 

SWR  Powtr  Mflter t^es.oo 

irsqulresAC  sourcei 


ELECTRONICS 


Ndfty  ifttlH  meter  lust  for  VHF  mu^lt,  tni$ 
Brand  n?w,  easv-tornstaii  swivet-mogfrtunit 
Is  t]ie  perfect  Nlgmina^ed  wattmecer  for 
2-meter  mpt»lte.  Compact  and  C9i:^^le,  It 
giveiyou  two  {ca4»,  0-3D  wam  and  O'^uQ 
watts  at  tD%  accuracy.  5WB  from  1:1  to  3;1„ 
FreouenuK  from  SQ  to  iSO  Hf4z.  WHII-KA 
SWR  Power  HBUr ,. $4Ei.9B 


AMERICAN  RADIO  RELAY 
LEAGUE  PUBLICATIONS 


THE    RADIO    AMATEUR'S    HANDBOOK 

1978  Editiori  l$a, 50  Retail) 
TH£    RADIO    AMATEUR'S   HANDBOOK 

197B     Editiort     Cloth     Bound     (St3,50 

Retal!! 
AH RL  ANTENNA  BOOK  t$5.00Ret8Hl 
UNDERSTANDING     AMATEUR     RADIO 

lis  .DO  Retail) 
THE      RADIO      AMATEUR'S      V.H.P. 

MANUAL  ($4,00  Retail) 
FM  AND  REPEATERS  ($4,00  Retail) 
ARBL     ELECTRONIC&     DATA      BOOK 

($4  00  Retail} 
S|^EGLE  SIDEBAND  ($4.00  Retail) 
ARRL  HAM  RADIO  OPERATING  GUIDE 

($4,00  Retail) 
SPECIALIZED      C0W1MUP41CATI0NS 

TECHNIQUES  FOR  THE  RADIO  AMA^ 

TEUR  ($4.00  RetaiU    - 
A  COURSE  IN  RADIO  f=UNDAWlENTALS 

($4.00  Retail} 


RADIO  AMATEUR'S  LICENSE  MANUAL 
($3.00  Retail) 

GETTING    TO   KNOW  OSCAR    ($3.00  Re- 
tail) 

HINTS  AND  KINKS  ($2,00  ftetaill 

LEARNING      TO     WORK     WITH      INTE- 
GRATED CIRCUETS  {$2.00  Retail) 

SOLID  STATE  DESIGN  ($7.00  Retail) 

TUNE     m    THE    WORLD    WITH     HAM 
RADIO  ($7.00  Retail  J 
Packages  to  be  sold  as  a  unit  ccinsksrting 
of:  Workbook.  Tape  Cafi^tt^,  Call  Area 
Map 

ARRL  CODE  K\l  ($8,00  Retail) 

ARHL  MAP  ($3.00  Retail) 

QST  B6NDER   ($5.00  Retail)  for  61^  x  9« 
OST 

LOG  BOOK  ($1,50Rat9ilJ 

MINI  LOG  ($J5Rfttatl) 

L/C/F     CALCULATOR.    TypB    A    I $3 ,00 
Retail) 

Pads  of  MESSAGE  BLANKS  [$.&0  Retail) 


ALC  Circuit  to  prevent  overloading 

leo  thru  10  mstett 

iOOO  watts  DC  input  on  CW,  PtTTV  Of 

SSTV  Continuous  Duty 
Viirfable  forced  »iir  caolin^  system 

Seli-ContairiBd  tqntlinuous  tjulv  power  sudply 
Two  EIMAC  3875  external  anode  ceramiti' 
^elal  trtode^  QperJttnij.  m  ar'ounded  grid 
Coveri  MARS  frequencies  without  modificattons 
50  Qhm  input  ena  output  frnpe<lanc« 
Builf-m  RF  wattmeter 
117V  or  234V  AC  50-60  hz 


ZJblTc^TL  MiA-2500    S799-50 

DenTron  Radia  l^as-  oacked  all  tne 
leatures  a  Fine'ar  ^nnpFiher  should 
■have  into  the^'T  niyt  MLA-2&00, 
Anv  Ham  who  works  \i  Can  tell  vou 
ine  MLA-2500  reajly  was  t^uiit  to 
nnak?  amateur  radio  m^Te  Pun, 


Third  order  distortion  down  ^t  l«ast  JO  dt 
Frequency  range: 

l.QMHz  (l.a-a.5)  2.iMHz  13.4-4,6) 
7I^Kr  (6.0-9.01  1 4tv| Hi  (U.0-L6,0) 
21MH2  (16,0-22.01  2BNrtH/  (38.0  30.0] 
40  watt^  dr|v«  for  I  KW  DC  input 
l^atk  nnpur'itl'ng  kit  avsulabtt^  (19"  rai^k) 
Sszie;    5vr*  M  X  14"  W  X  14*^  O   WL  47  Ibs 


v^niflR 


Novice  Crystals  (Specify  Band  Only 


TWO  METERS 


CRYSTALS  IN  STOCK 


Motorola  HT  220  Crystals 


I  n  Stock ! 

Standard  •  Icom  •  Heathkit  •Ken  •  Clegg  •  Regency  •Wilson*  VHF 
Eng  •Drake  •And  Others!       $4.50  @  Lifetime  Guarantee 


Make/IVlodei 

Xmit  Freq. 

Rec.  Freq. 
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SvperAmp 


from 


af  the  smplifiw  you'te  thictkingi  tti  buying  doesn't  deliiwr  at  laast  1000  to  12pO  w^tts  quiput, 
to  the  atnitnn-^^  you're  buying:  the  inrrong  airiplifjer. 

Our  Ne*  Super  Amp  es  sweeping  tfi#  country  beit^uK  hams  have  reaJized  that  the  DatiiTi'On 
Amphfier  will  daFiver  tfl  the  antenne,  [output  power),  ywhst  oth&r  rriftnufscturer?  rate  as  irvput 
power. 

The  Super  Aoip  ruos  a  fuil  20Q0  wein  P.E.P.  input  on  SSB,  and  lOOO  watts  DC  on  CW^  BTTV 
Or  S$TV  160-10  meters,  the  niB^imuin  tegai  posu^r. 

The  SupflfF  Amp  tt.  cOFnpsct,  low  profile,  has  a  ^oljd  oi^  pi««  e^bin^t  Hssuring  maximunn  TV! 
thdilding. 

The  heart  of  our  amplifier,  thia  povvar  supply,  lis  a  continuous  duty,  Beff-contajfied  supply  built 
fc^r  contest  performance. 

We  mounTa<i  thft4-572B^s,  industrial  worKhofM  tub«s.     mm  coaling  chamber  featuring  the 
On-itemard  voriiBbEe  coofing  tystani. 

The  hami  at  DenTron  prtde  t^emssl<ves  on  quality  work,  ^d  we  hght  to  keep  prices  down.  That's 
wtiy  the  dynamic  DanTron  Linear  Amplifier  baats  them  all 

5574.50 

The  80-10  Sh^mateher 

Here's  fti  antennai  tuner  for  60  tf^^oug^i  10  met«r|,  handle  500  w  P.E.P.  and  matches  your 
b2  oltiti  transceiver  to  9  randonT  wjre  antenna. 


■  Contir>uous  tuning  3.2  ■  30  mc 
'  "L"  network 

'  Derafnic  12  position  rotiary  Switch 
'  SO— S'S^  receptional  to  transmitter 

♦  Rsndom  wrre  tuner 

*  3000  volt  capacitcH'  spacing] 
-  Tapped  iinductOf 

•  Ceramic  antenna  feed  thru 

•  7"  W.  S"  H.  8"  □.,  Weight;    5  tbi,. 


Read  forward 
and  reflected 

wuatts  at  the 
same  time 


■^■**w^.. 


^  * 


..^ 


Match  everything  front  i6o  to  10 
with  the  new  xdo-io  MAT 


NEW:  The  Mo-nitor  Tuner  was  deigned  be- 
causa  of  overwhelm rng[  demand.  KAms  told 
us  thay  wanted  g  3  kilowatt  tuner  with  n 
f3«ilt-(n  wattmal^r.  a  front  panel  antar^na 
sstector  for  eoax,  balaiticftd  line  end  ra^idoru 
wire.  So  we  engineered  the  160- 10m  Mijnttw 
Tuner.    It's  a  Hf^time  investment  at  S299.50, 


$299.50 


Meet  the 
SuperTuner 


Trred  of  constant  switchnri^  and  gufisswork? 

Every  serious  ham  knows  he  must  read  both  forward  arid  reverse  wattage  simultaneously 
for  that  p^rf^t  match    So  upgrade  with  the  D^rnTrun  W-2  Dual  in  lina  Watt-mat^. 


The  DijnTron  Super  Tuner  tunes  everything  from  160  10  maters.  Whether  you  have 
balanced  Una,  coax  cable,  random  or  long  wrre,  the  Super  Tuner  wiH  match  the  antenna 
jmpedsnce  to  your  transmittar.  All  DsnTron  ttjners  giv^  you  m^JtirnurrT  power  transfer 
from  your  transmitter  to  your  antenni].  and  isn't  that  where  it  reafly  counts? 


1  KW  MODEL 


$1Z9'S0 


3  KW  MODEL 


$ZZ9*50 


Introducing  Dentron^s 

NEW 

Jr,  Monitor  Antenna  ^uner 


Retail 


$99.50 


B^/iJBn. 


SPECIFICATIONS 

•  Continuous  Tuning  1 .8—30  MH^ 

•  Forward  reading  relative  output  power  meter 

•  300  watt  power  capability 

•  Built-in  encapsutateid  balun 
•Mobile  mounting  bracket 

•  ceramic  Rotary  Sn/vitch  t  2-postt(on 

•  Capacitor  spacing  t  000  volts 

•  Tapped  toroid  inductor 

•  Antenna  inputs: 

a.  Co^x  unbalanced  S0239 

b-  Random  wire 

c.  BaJanced  feed  line  75—660  Ohm 

•  5!4"  w.  X  2y^''  h,  X  6"  4. 

•  All  metaJ  black  vvrinkie  finish  cabinet 

•  weight;  2/2  pounds 


DRAKE  TVI  FILTERS       High  Pass  Filter*  foic  TV  Sets 

provide   more   than   40   dB   attenuation   at  52  MHz  and  lower. 
Protect  the  TV  set  from  asfiiateui  transmitters  6-160  meters. 


Drake  TV-300-HP 

Model  No.  1603 

For  300  ohm  twin  lead 

Price:  $10.60 


DRAKE  TV-3300-LP 

1000  watts  m^x.  below  30 
MHz.  Attenuation  better  than 
80  dB  above  41  Milz.  Helps 
TV  i-f  interference*  as  well  as 
TV  front-end  problems.  Price: 
$26.60   Model  No.   1608 


Drake  TV-75-HP 

Model  No.  1610 
For  76  ohm  TV  coaxial 
cable;  TV  type 
connectors  installed 
Price:  $13.25 


LOW  PASS  FILTERS  FOR  TRANSMITTERS 

have  four  pi  sections  for  sharp  cut  off  below  channel  2^  and  to 
attenuate  transmitter  harmonics  faUing  in  any  TV  channel  and 
fm  band.  52  ohm.  SO-239  connectors  built  in. 

DRAKE  TV-5200-LP 

200  watts  to  52  MHz.  Ideal 
for  six  meters.  For  operation 
below  six  meters.  use 
TV-3300-LP      or      TV-42-LP. 

Model  No.  1609  Price;  $26.60 

DRAKE  TV-42-LP      Model  No.  1605 

is   a    four   section   fUter   designed   with   43.2  MH2  cut*off  and 

extremely  high  attenuation  in  ^1  TV  channels  for  transmitters 

operating  at   30   MHz  and  lower.  Rated  100  watts  input.  Price: 

$14.60 
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PROFESSIONAL  HEADPHONES 

&  HEADSETS 


BOOM  MtC  HEADSETS 

For  the  ultimate  in  communjcationi  convenience  afid  efficierK:y  select  a  boom  mic  head&et.  Long-time  favorites  of  professional 
communications,  boom  mic  headsets  allow  more  personal  mobiHty  whi^ealvways  keeping  the  mic  property  positioned  for  fast,  precite  voice 
trensmission.  Bopm  microphones  are  completely  adjustable  to  aliow  perfect  positioning.  And^  boom  mic  head&ets  ieeve  botfi  hands  free  to 
perform  other  task^. 

AH  models  are  supplied  with  "close- talking'  mtcrophones  to  limit  ambient  noise  prck-up  and  provide  superior  inteMigibjIity.  Each  model  has 
e  convenient.  Inline  pushto-talk  switch,  which  can  be  wired  for  either  push-to-teik  relay  control  or  mic  circuit  interrupt  for  voice  operated 
transmitters.  The  switch  may  be  used  as  a  momentary  push-button  or  it  can  be  locked  in  the  down  position.  All  mo^iels  have  tough,  flexible, 
S  toot  cords  which  are  stripped  and  tinned,  unter mi na ted.  Commgntcetion  grey  With  black  trlm.^ 


MODEL  CeiO 


MODEL  C  1^10 


fVIODEL  C-61 0  Economical,  dual  receiver 
magnetic  headphone.  Delivers  clear  re- 
ception. Lightwetght  and  comfortsbie  yet 
ruggediy  constructed  for  daily  use.  Ear- 
cushions  seal  out  distracting  noise  and 
are  removable  lor  cleaning,  Price:  $9.95 
MODELSWL^e  10  Similar  to  ModelC-GIO 
but  with  2000  ohm  impedance,  ideal  for 
shortwave  receivers  requiring  high  im- 
pedance headphones.  Price:  $11.65 

MODEL  C-1210  Medium  priced,  dual  re- 
ceiver dynamic  headphone.  Precise 
sound  reproduction  Deluxe  foam^filied 
earcushions  are  extremely  comlortable 
tor  those  long  sessions.  The  removable 
cushions  reduce  ambient  noise  penelra- 
tton  and  concentrate  signal  strength. 
Great  lof  noisy  environmenis  or  for  dig- 
ging out  weak  signals.  Prlc«:  $28.30 

MODEL  C-1320  Our  fmest  communica- 
tions headphone.  Audiometric-type  dual 
dynamic  receivers  assure  the  ultimate  in 
reception  and  performance  stability.  Bx* 
tremely  sensitive  receivers  provide  high 
output  levels  even  from  weak  signals. 
Luxurious  foam  filled  circumaural  ear- 
cushions  are  removable  for  cleaning, 
Price:  $37.90 

DUAL  MUFF  HEADPHONES 
The  followifii  headphones  offer  outstanding  sound  quality  and  superb  comfort  for  long  term  vyearing.  All  the  models  have  circum^ural 
earcushions  to  seaJ  out  distracting  ambient  noise  and  concentrate  the  signal  at  your  ear.  Foam  fiUed  vinyl  earcushjons  on  Models  €-1 210  and 
C'1320  add  an  extra  margin  of  comfort.  Adjustable  headbands  and  self-aligning  earcups  assure  proper  fit.  All  models  are  equipped  with  a 
five  foot  cord  terminating  in  a  standard  ,2&0"  diameter  phone  piufl  and  have  3.2  to  20  Ohm  impedance.  Commanicaiion  grey  with  black 
trim. 


MODEL  CNI-1 210 


IttOOELCM-iaZOS 


MODEL  CM^IO 


MODEL  CM  610  Lightweight,  dual  receiver 
magnetic  headphone  tsinnilar  to  Modef 
C-610).  Ceramic  boom  microphone  with  -51 
d8  output.  Can  be  used  with  any  mobile  or 
baie  station  with  high  2  mic  input  and  3.2 
to  20  ohm  audio  output.  Prtce:  $42.80. 

MODEL  CM-1320  DeEyxe  dual  receiver 
dynamic  headphone  with  audipmetric-typHe 
headphone  elements  (similar  to  Model 
C  1320).  Ceramic  boom  microphorte  with 
-51  dB  output.  For  use  with  any  mobile  or 
base  station  requiring  high  impedance  mic 
input  and  3.2  to  20  ohm  audio  output. 
Price:  S68.30. 

MODEL  CM  1210  Rugged,  rgliabre,  dual 
receiver  dynamic  headphone  (similar  to 
Model  C  1210).  Ceramic  boom  microphone 
with  -51  dB  output.  For  usa  with  any 
mobile  or  base  station  with  high  2  Input  and 
3*2  to  20  ohm  audio  output.  Price:  $56.90. 

MODEL  CM-1320S  Dekj>;e  single  receiv/er 
dynamic  headphone  with  audiometric  type 
headphone  element  (similar  to  Model 
C-1320),  Ceramic  boom  microphone  with 
'51  dB  output.  For  use  with  any  mobile  or 
base  station  requiring  high  impedance  mic 
input  and  3.2  to  20  ohn^  audio  output. 
Price:  $54.50. 


MODEL 


Headphone  SeoiiTivitv 
Rer  0002  D^rnei/cm' 
^§tr^W  mpttt  lltrir 


Respflnsejuseatiiel 


Headphone 
fmihedance 


Uic:ioph0ne 
fieqitency 
flesponie 


Microphone 
tmpedance 


Micmphone 

Sensitivity 
Below  1  vQlt/m»crobai 
M  IkH? 


Corct 


CfilD 


laSlBSPL 


40 
15.000  Hi 


32 

20  Dtms 


Plug 


Gros^Weighr 


Ctialog  dumber 


6' 


250"  di& 


SWL^IO       C  Ulfl 


IQMBSPL 


40 
15,000  Hz 


?000ohmis 


103dBSPL 


20- 
20.000  H/ 


3  2 
20  ohms 


ei320 


IQBdBSPL 


CKfilO 


20- 
20.000  Hi 


3  2 

20  oNns 


8  0/ 
122791 


G16300B3 


250"  dpa 


8  or 


6f630.062 


S" 


250'  dia 


(341g| 


81210031 


i' 


250  dia 


03dB  SPL 


40. 
15.000  Hz 


3  2- 
20  ohms 


CM  1210 


03dS  SPL 
±3d8 


20 
20.000  Hi 


50 
8000  Hi 


High 


-51dB 
±5dB 


B 

12  4m| 


16  01. 
[426gl 


6I320Q12 


unf&r- 
niinated 


12  M 


B1E30'054 


32 
20  Ohitti 


50 
SOOO  Hi 


Ifigh 


5tdB 
tSdB 


&■ 


untef 
minared 


CII1320 


105dBSPL 


20 

70.000  Hr 


32 
20  ohmi 


SO 
8000  Hf 


CIIU20S 


lObdB  SPl 


20- 

20.000  Hi 


3  2 
20  ohms 


High 


51da 
^dB 


50 
SOOO  H; 


Itigtt 


5ldB 
^5dB 


15  01 


61200  058 


ynrer* 
ntinat«d 


IB  Of. 
jSllgl 


61320013 


unier- 
m^nated 


12  01. 
|341g» 


6I320<J15 
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^KEIMWOOD 


VF0420 


$14S.D0 


TS520S 


$649.00 


SSB  TRANSCEtVEft.  Proven  in  the  itiackf  of 
ttiouflnds  of  discnminafmg  hi  mi,  tie  It)  day  iiiet, 
OX  and  cofite^t  fictions  dfid  mohite  infta  I  latent. 
Sup^erb  angmetfingand  stvlin|^ 


SPSTtr  $28,00 

optional  eternal  speaker  for  berter  rtadabilitv- 

TV402  S249.EK} 

TflANSVERTER.  Puts  vi3U  on  2M  me  easy  my. 
t44-l45.7  MHz  or  opiional  14S-14€  MHi. 


D«igf>ed  excfuiivtiy  far  use  wilh  TS420.  RIT 
Circuit  and  coniral  switch.  Fulfy  compaiible  with 
optioriil  digital  displav. 

VF0S29  (NotShi»wft)  S1 16.00 

Solid  Stat«  fitmoti  VFO.  RIT  circuit  mith  LED 
indicator. 


TR-2200A  •  PORTABLE  2M  FM  TRANSCEIVER 

12  Ch.  capacity.  Removable  telescopfng  antenna. 
External  12  VDC  or  internal  NI-CAD  batteries. 
146-148  MHz.  6  CH.  supplied.  Switchable  2W  or 
400mW  output.  $229.00. 


The  NEW  KENWOOD  TS.820S  transceiver 

T&820S  now  has  factory  installed  digital  readout 
•  160  thru  to  meter  coverage  •  200  watts  PEP  • 
Integral  IF  shift  •  Noise  blanker  •  VOX  &  PL L 
circuitry  •  DBS  dial  •  IF  out,  RTTY,  XVTR 
capabilities  •  Phone  patch  IN  and  OUT  terminals  • 
RF  speech  processor,  $1048.00. 


W 


The  NEW  KENWOOD  TS  700S  2m  transceiver 

TS-700S  has  these  new  builtnns:  •  Digital  readout, 
receiver  preamp,  VOX,  semi-break-in  and  CW 
sidetonel  Plus:  •  Solid-state  construction  •  AC  or 
DC  capability  •  4  band  (144  to  148  MHz) 
coverage  •  11  fixed  channels  •  600  kHz  repeater 
offseL  $679.00- 


KENWOOD  PRICE  LIST 


Mode^  Oescfiption 

MF  EQUIPMENT  820  PACESETTER  SERIES 


TS820S 

T&820 

DO  1 
VFO02O 


SP-S70 

CW-820 

52Q  SERIES 
TS-520S 

DC- 5 
SP520 

cvy-S20 

599D  SarJM 
R  5990 

T-599D 

S-599 

C02&A 
C069A 
FM  599A 


TS620  OelUJt*  TrtnicMivar  with  Digit^i'  Drqitay 

(QG  1)  milallvd^  IGO-IO  m«tftri,  IF  ^ift 

Dttiux*  HF  TfAnscAjvCf  160-10  meters^  RF  speech 

procetsor,  IF  Uiift,  PIP  negdiiwe  feectback 

DidimS  Ffti^uancy  Display  fof  T&S2(] 

Deluh^v  Remote  VFO  tor  820  Sttnes.  include?  rts 

own  RJT  circuit;  fr«c|u«-nc|i'  raadsout  on  tjanscsiver's 

ditgiial  dtf^ttav 

Datuxe  Extarnal  Speaker.  Includes  audtci  fillers 

for  «dd«d  varsatitity  on  receive;  2  audio  inpu^ts 

SOO  Mi  CW  Filter  tor  TS-820 


160  10  HF  Traniceiver.  Digitel  Display  {option | 

speech  proceiior,  RF  atttnuator,  «uper  npls$^  blanker 

Oigtial  Pivplav  tor  TS  520S.  Doubr«s  ^&  a 

fr«quancy  counter,  tool  Adaptable  to  T&-520 

and  599  »riAi 

Remote  VFO  for  TS  520S.  Built  in  BIT  circuit 

i>rovides  super  oparating  flexibiliTy 

Matching  Ejcternaf  Speaker  for  T&520S.  8  Ohms, 

FreQueriicy  re&ppnsi?  100  5000  Hz 

SOO  Hz  ON  Filter  for  TS-520 


160  10  Solod  State  Amateur  Receivef. 

2  and  S  in«iari  (optionat).  SSB,  CW.  AM, 

FM  Trart»eeivBs/*prit*  with  T  599D 

80-10  Mgter  Amafaor  Tran&mitter.  Soltd 

State  {eMcept  driver  undtinal&}.  Semi  brea]c4n^ 

sidetone,  built  in  povver  (uppiy 

External  Spoa^ar  for  599  Series.  8  Ohms. 

Frequancy  response:  1006000  Hz 

2  Meter  Converter  for  R  599D 

B  Meter  Converter  for  R-5990 

FM  Flltor  for  R  8d9D 


HF  MISCELLANEOUS 


R.300 

AT- 2  00 

TL-922 

DK-520 
DS-1A 

VHF/UHF 
TS600 

T&700S 

VFO  700S 

SP-70 

TR-2200A 

TH-7400A 

TH-7500 
TR-e300 
TV-502S 
TV-506 


All  Band  CbmrtiunigBtion$  Receiver,  170  kHz 

to  30  MHz  -  6  bandv,  AC/DC/ Batteries; 

built  in  ipcnki^r 

Ahtannn  Tunar.  Inctudetan  tenna  coupler^ 

SWR  rneter,  power  meter,  antenna  switch,  2Q0W 

Oelui^e  160  10  Linear  Amplifier.  2  KW  PEP 

2  X  3-BOOZ  tubAj,  rugged  buiit  in  power  suppty 

Digital  Adaptor  Kit  (TS  &20) 

DC-DC  Converter  for  TS  a20/TS'520S  Series 

EQUIPMENT 

6  Meter  AH  Mode  TranscciA/ar,  SSB.  CW,  FM, 

AM,  10  w^tts.  Buih:  in  AC^DC  power  supplies 

2  Meter  All  Mod*  Transceiver.  SSB,  CW,  FM, 

AM,  temi  braak-in>  CW  atdatone.  Digital  readout^ 

receiver  pre  dmp 

External  VFO  for  TS-70OS.   Frisquency  displa^ys 

on  T&  700S.  Special  "frequency  check"  feature 

8  Ohmt  External  Speaker  Matches  TS-SOO  and 

T&700S.  Excalleni  traquency  responfe 

2  Metef  Portable  Treftsceiver.  F  M^  I  2  channels 

(SfuppJied),  Nl  CAO  batteries,  char^r  are  included 

2  Mater  Syofhe&i zed  Tranueivef ,  25  Wattv  600 

chdnnelf,  4  MH;^  continuous  lone- coded  squelch 

(oplion) 

2  Meter  FM  Transcetver ,  d»g(tal  readoijt^  ofte 

knob  ctiannal  telector  iryMem,  1  0  watts  output 

70  CM  FM  Trantcefver.  23  channels  (3  uipphedK 

10  vy^tii.^  broadband  design 

2  Meter  Trdnsvet ter,  8  watts;  SSB  arKJ  CW 

^^ly  hpoki  up  to  520/820  Series 

©  Meter  Trarnverter,  10  vwatti;  SSB  and  CW, 

«asily  ho9k¥  up  i«  520/fl20  Saries 


OTHER  ACCESSORIES 

H5-4  KENWOOD  Headphone  set  (8  Ohms} 

MB^I  A  Mobite  bracket  tor  TR  2200  A 

MC^5Q  Dynamic  MK^ophorve  for  all  KENWOOD 

ftataont  4Hi/Lo  2} 
PS-S  AC  Power  Supply;  12  VDC  ^  3,5  Amps^ 

matche«  TR'8300;  ttuilc-in  digital  clock 

with  timiia' 
PS-6  AC  PotMW  Supply .  1 2  VDC  ^  3,S  Amps; 

fnatchei  TR'7500,  8  Ohm  ipeaker  irtcluded 
PS-S  AC  PchAr9  Suppty.  12  VDC  @  8  Amps; 

msTchei  TR-740OA^  w*ll  f emulated; current 

Nmtiing 
VOX-3  VOX  Unit  for  TS-700Aand  TS  GOO 

I 


Li« 
Price 

1.098-00 

siaoo 

179.00 

149.00 

49.00 
49.00 

739,00 
189  00 

135/00 
30.00 

49.00 

549,00 

549,00 

2S.00 

35,00 
35,00 
45.00 

249.00 

149.00 
TSA 

65.00 

899.00 
729,00 

129,00 

30.00 

229.O0 

399.00 

299.00 
299.00 
T&A 
249.00 


16.00 

13,00 
39,^0 

79.00 


79.00 
129.00 

25  OO 
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70*8-34 


■S'iiV:'-'     '-y 


10-15^20  METERS 


CiMhcrBfl  enginreers  have  incofporaTed  more  than  30 
y«iars  ot  des^in  eKpefierice  into  Ihe  tJeal  3  bamj 
HF  beam  availabte  loday  ATfi'34  has  superb 
p«rlormaiKe  with  Ihree  active  etemerrfs  on  each 
banU,  Ihe  convenience  ol  easy  assembly  and 
mode&t  dimensions  Value  ltiiroy|]h  heavy  duty  ai 
aturntfuum  construction  and  a  price  compleic  «iih 
^-^  baton. 

ENJOY   A   NEW  WOULD   OF    DX 


tMCELLENT 
30  dB 


SPECIFICATIONS 
FoqwAno  QMkm  - 

VSWft 

KAMOLl«^  -     20Q0  WAFTS  PC1> 
BOOM  CEWlTH/aML  -  It  ■  7  IJ^  ^ 

$239.95 

COMPIETE 

COMMUNlCATlOriS  WITH    AT0-34 


LOhlGfST  ELEMENT  -  Alt 
TUnNttlG  RADIUS  -  19  f 
W»»SFC  -  5  4  SqFI 

WEiGKt  .  42  tfe* 

WV4D  SUftVIVAL  -  W  MPH 


UPS  SHIPPABLE 


VHF-UHF  DX-ARRAYS 

144^  220^  430  hIiz 


HF  MONOBEAMS 

10  15  20  JMETERS 


,JP 


10  MITERS 


ao  ELEMENT  DX  -  ARRAYS 

aO  1;LEMENT  SPECIFICATIONS 


FpTWlrd  O^in  — ^^^  14.2  if) 
r/B  lUtio  — — — --  go  dfa 
FVd^  Lobe  At  \/t  Pwr«  P«»lia 


tortBoatel 


«- 


144  Win 

Wi'ldUl  X  Eheplk  3^"]!  JO" 

TKialAi  mdnU  ft" 

HutBHB  Hut  IM,  1  l^** 

Hm  W«t|^  Lbs.  S 
Vcrtlcvi  auppoit  TivBii  not  Bup^rieMl 

2  MIITFH   [»C-I2a  I  1/4  METER 
Am.!4«t      $42. 'a^ 


Impcvtancc  ™— — -^  sa  dIibui 
V«?*'H  lit  FrfJliiK-Qej t  -  1 

LSM  tkui  2  -  t  ****4  mliz 
l%Wl    ttuKflljqt  —   1  lew  FEP 


3  rLEMEKT  BEAM :  TOQ  caa  hrare  u  Atutiwliii^  si«^  Vfliiic 
tlila  coflfipttct  Uirev  irlmnimi  beam,  li  is  easily  moimted  ma 
tfC9itw«l|!it  rotaior  add  taJtiC*  ooly  a  LimllHl  amount  of  apac«H 

MODEL  NO.    A2S-3  *«B,9& 

4  ELEMENT  BEAM:  h  rt^l  £)X'erii  beam  tor  tbe  active  hnm 
wbo  wknUi  a  top  fllKful  on  10  meters.  Moiunt  «n  a  good  ham  fii- 
talor.       MODtL  KO.    A2II-4  f79,S5 


ttO  Mhz 
If 


I 
T 


1/4** 


432  Mhi 

«■" 

11" 

I  i/l*' 


SPEC  rn  CATIONS 
BOOM 

LOHGEffT  ELEMENT 
ELEHrKT  OUHETEB 
TURNING  BADIliB 
FORWARD  G;A IN 
PmOWT  TO  BACK 
SWnt  FHEQUENCT 


A2S-3 

1  1/^"  a  11^* 
17"  fi'* 

1  I&  I 


A3B-I 

1  5/lft"a  l»* 

ir 

7/i"  -1/4'* 

I*"  a*" 

EScfti 
I  to  1 

2t   lll«L. 


3/4  METER   \m-^2Q 
132, 9)5 


40  ELEMENT  DX-ARRAYS 


FoTfraird  Gaia 


fNvd.    Lcbe  at  l/S  l%r« 

aorli'Wilal   '  ■  "- 

taitlcal   — ^ — ■**'»"^ 


40  ELEHEMTHPECtrlf^ATIO?^ 
"- —  IT  <R)  LbvhkImiicc  - — — ♦-* 
S4  (lb                 V^'|4  Bl  FmquiLiMjf  -- 


11  Ifafl. 

19  METERS 

3  ELEMIIKT  BEAM  :  A  hlKh  qimlity  bcjitn  which  can  be  mpuntod 
on  a  mnBi  *ltli  otber  inlimnaB.  A  heavy  duty  TV  rotutAr  will 
knndlcr  U- 

MOOEL  NO,   AZl'^  tm^m 

4  ELEMENT  BEAM  :  For  Ui«  l^metorAillMiaLaiil  tbka  b«ani  will 
five  rati  DX  performance,  WtiAi  mwiftted  «  a  fiood  hun  ro" 
iBlnr  II  wilt  witkslazKl  i^  reuMit  advcrae  wcattier  condickms. 


I'Ddilt 


2-  I  - 


Hcicka 

Wtaltlk  it  Dppifa 
THmina  pxdliiB 
Majtimmtn  R4aflt  IXii. 
Not  WfJluhl  Lba* 
Wind  FtdUn^ 
PBdh  Kit  Ho. 
Anulifur  Nt!t 


114  Mte 

nr- 
ist^aan'' 

IDl" 

'A2 

M  mpti 

DXK-140 


2£9  Mki 
I3Z" a  2tt" 
2  J/Z" 

an  mph 

164.  Si£^ 


t  KW  PEP 
43¥  M^ 

Tl"a  II* 

I  I  A" 

^Cl  mpH 
DXK-44D 


MOUtL  SO,    A^l-i 
BPECiriCATlOSS 
BOOK 

LO^EGrsr  ELOiEUT 
EUl:HKf<T  EUAUETEII 
TI/KNTIKC  RADtUS 
n>HWAH£rGAIN 
FRONT  TO  BACK 
S^'R  6V  IHf'QUJfWCy 
WEKiHT 


All-S 

1  i/ft*  a  11' 

13'  '  3" 

1  tjO  1 
16  Iba. 


tltf.S& 
A2H 

I  4/4'*  a  II' •" 
M'l«- 
T/i"  -  */4" 

is*^  a*" 

la  db 
id  db 
1  10  1 
32  Ibi. 


20  METERS 


•O  ELEMENT  DX-ARRAYS 


HE*  tLtM*>!TflPEtirirATiC»4S 


Feraard  Oaia  --■ 
F/»«aUit  — — . 


hDffTJ4BCal     -  -  -  -  --  — 

vrrtlcal   ^„^^„»_^ 

W]4th  i(  Drptli 
I'uminK  Badius 
MAKLmum  MaqI  PIn, 
Wind  Ratlnut 
Nrl  lA^'eLghL  Lbs. 
^I4ck  Kit  N<i. 
Anatcvr  Jtikt 


10^ 
«toait 


U 


—  1-1 


144  Ufn 

213" 
LM"x3ll 

a  1/2" 

»0  mph 
•149.35 


YBIA'R  at  FrwiawMfy 

X  -  I   ....    4  ma« 

'   3  KW  PKP 


t  1/S" 
BO  trtph 
43 
UXK-ZBU 


4.12  Mhl 

12"  \  11" 

an  ' 

24 
DXK-48C 


3  ELEMFr^T  BLA  M  f\il1  Mite  beam  perfumtaiic^  far  tbe  active 
20  nelvr  ham  wLtb  lUrtjivd  apace  and  budget. 

H0I3£L  HO.    AH  - 2  ft (»»« ftS 

3  CLTHENT  BEAU  A  rwl  tJSt-«r*a  Iwam  a-iUt  bill  . %%  wm^e- 
1<actk  alameni  jr|;ai£-lnf .  tlhc  heairyr  aa^^  caaatnctJDn  K:iTr;r 
T^ra  of  tfA^le  Er««  a^rrice.   RIOIl£L  NO.    AI4-3         |l39.3t5 


A 14-3 

I  S/a"  a  2Q'  %■ 

SS'  10" 

I  l/a"  '3/4" 

22  db 
I  lo  ) 
3^  Iba. 


SPECIFICATIONS 

A 14-7 

BOOH 

1  S/B"  a  !«' 

LONGCrr  fXEMEWT 

35^  TO'* 

ELEMENT  DtAMETEB 

I  1/a"  -  .1/4 

TDHNING  RADR'S 

18' 

FOnWAKDGAlJ^ 

5dh 

F/a  JUTK? 

t?    Efb 

!M'H  m   mEQlJE.*IC¥ 

1  to  1 

WEJOHT 

SO  lbs. 

o 

00 


O) 


o 


LL 


^**a*^ 


EFFICIENT 
TOP  RtNO 

FIBERGLASS 
TRAP  FORMS 

ENAMELED  WIRE 
COILS 

SOLID  ALUMIMUM 
CAPACITORS 

NO  TUNING 
REQUtRED 

FULL 

COMPRESSION 

CLAMPS 


OMNIDIRECTIONAL 
COVERAGE 


REINFORCED  BASE        H* 


MAST  OR  GROUND 
MOUNTING 

PRE-MARKED 
SECTIONS 


EASY  ASSEMBLY 


SUPERIOR  QUALITY 


3  BAND 

20-15-10  METERS 
MODEL  ATV-3       $49.95 

4  BAND 

40-20-15-10  METERS 
MODEL  ATV-4       $89.95 

5  BAND 

80-40-20-15-10  METERS 
MODEL  ATV-5     $109.95 

ALL  MODELS  UPS  SHIPPABLE 


y^Jll^, 


Gushcroft 


THE  ANTEMNA   COMPAIHY 


Tufts  Radio  Electronics  •  209  Mystic  Avenue  •  Medford  MA  02155 
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6  METER  BEAMS 


3  .  S  .  4  .  f  O  ILEMENTS 

PfovcQ  pcrfofinine«  from  niga;nl^  fvM  £E£«,  s  mi^t^r  beiirtir 
Eletucnl  apaelnifa  and:  3«iipthc  hava  been  cHrefuUy  enifinnerfiri  to 
give  hi-Hl  paltent,  hitfti  forward  gain,  ^ood  front  Lo  bjiek  niLLo 
and  brf^st  (ruqui^n^jy  rCBpOHAei 

Soamfl  ni*  ,OBe  wAtl  Brnl  dlpmenta  ore  3/4"-  5/S"  .049  wmll 
dcanilt^B  chroma  fLniiiK  iiluJiiLinudri  tubini;.  The  ^  and  a  Qlflrtitrtit 
luuttma  hLvc  1  a/a"  -  I  l/4"butjniKH  ThtCand  int'kthtffii  bvams 
have  1  5/****  -  1  i/2"  kKwnii<.  All  bruukets  ar*  tw?av>'  i^ugv 
Icrm^  aluminum.  Bri|;ht  IlitlghtiAd  ijlu^tcduboUtfare  iidju»tabte 
for  u;i  [o  1  a/H"  m«4t  ^rfl  3  W6/S  S  rieinent  and  2''  Dti  G  vtid  10 
elcintni  bviuaa.  All  moilrla  ntuiy  be  mcjintied  for  hcirlicntal  or 
vertical  puLsf  lulNWf 

NcM  Isatujfci  liM;!tucl0  it(l)uiiiaMp  lengrth  €leib«fi|d^  kJlowntl  l^ddi 
U^tch  and  tHtlK-lb  ccm*  flXLin^  fur  direct  i^  olmt  tn^,  Tlwfl# 
bauna  azc  factoiir  BurfuKl  and  supplied  with  tn^trupUaii*  for 


DrKftpMon 

J4lflffMRf 

^CKRIfftt 

€-■.■-  ■:  ■■'■ 

iD  -^fT*-:" 

Uo^fto 

JUS&3 

A»& 

Ai-j  t 

A&O  IQ 

ioqm  1.fig¥f« 

r 

ly 

Iff 

24 

LdlVErtEi 

iir 

nr- 

117^ 

tir" 

Turn  RHhM 

r 

re- 

ir 

13- 

FMi  a*fl 

«« 

SSdfi 

ILSilB 

13  <9 

-  BRha 

30  <• 

34  dD 

»iS 

28  « 

A*-^ 

7^ 

H  ibi 

18  %5 

TS-ila 

D«kbt«  !r««  tCfeeb^  itAuiiaJi  paw  ir 
^  aMs  haunt.  Cwli  Ch£i  cftuiri 
Itna  jnofldi  ■  liaiflt  au 

tmaita.  ot  out  antfc  tijiffiili  Tht  tin'tii^ 


fill 


foi 


FOR  STAOCIMl 
Mihi  M  AS04 


I  }^  siysRi 


AMArEUHNET 
f  15 .9$ 
tITfJi 


PI 


RINGO 
RANGER 

far  FM 


4.5  d6»  -SdB" 
Omni  direct!  ana  I 

GAIN 

BASE  STATJOISI 

ANTENNAS 

FOR 

MAXIMUM 

PERFOFIMANCE 

AND 

VALUE 

Ciiah  Cnft  hmt  ereat«d  aootber  first  by  mskmg  th« 
imrld's  moat  p^^puiiir  2  wtetmr  antrnns  twice  ai  good- 
T%e  firw  RJtifO  Ran«*r  is  de^-ektped  frtrtn  the  bttJile 
AE-S  with  three  hiJf  wAves  in  phjae  and  a  on^  eiihth 
wave  matching  stub.  Ringu  Rwiger  jjiTres  an  rrtrpineSy 
kiw  Hjngi?  «f  raydiation  for  bett^f  sj^tiAl  covtrm^.  Tt  i!^ 
iutiablF  fiv^r  a  btx»d  frequency  rang^  and  perfectly 
matched  Co  52  cihin  Mi«%. 

ARX-2.       07-164)  MHz,  4  Jbs.,  112'^ 
AHK-220,  230-235  MHi,  3  lbs.,     75" 
AmC-4S0,  415-450  MHx,  3  lbs..     39  ' 

*    R»r«r«nri  H  w«n  dlpole, 

^■^  Rer^jcnra   %   wave  wh,1|>  ujhI  bs  e^in  atantlajYl  by  mimy 

Wflrk  full  £;ft]ietttiK'  into  moiie  repeaters  and  extend  the 
r?«tTiii-;  of  you  I'  direct  contacts  with  the  new  RluBfn 

Vnu  tan  up  dftte  your  present  AR-2  Rinfro  with  the 
simple  uttdition  of  Lhts  extendtit  kit.  The  kit  infLuden 
the  phusmg  tie  two  rk  and  necessary  element  extensions. 
The  only  modifkaticrna  required  fire  easy  to  make  saw 
ilitg  in  the  top  »fCti«l  of  your  antenna. 

AFIX'3K         COHVEftSION  KIT 


2  METER 

ANTENNAS 


f  Vaitwmw 


:tBkn  lit' 
Ah -IS 


Jl' 


4a-t 

lie 

ir 


tto^vm 


Mr  Jtt 


B-«  fOU.  Up  to  «  ftfi  CiUD  evtr  •  H  «1iit  eip04«  Q*vnJl  uiUuba  Imfrta 
MT  ICHa  33'  730  MHk  -  IS",  133  Mht  I  iwlUrn  MO'  a  dB  tml^. 
!»■     -    #  flB  jsauk,  M  edUta  f*«4  tlOl^  PI*  S5*  cnfm^tUr    P^c^pf^E  mrly^bs  4 

VirLlcflJ  wappan  ttnLat  ndl  Bwiiifihpd. 

AFM-tO     IM'190  MH*.  JOCfl  wiiU  «i(t4  *»■  5A»  Jiq    fl 
A-FH^X^D  320 -3S  UHf.  lOM  wnlU.  wiiiil  Ar»M   I  NA  bi)    ft. 
APM-t4l}  439 -i«]  HHt,  ]{W0  c^itil.  wind  oTtk  J. 13  in|    Ct 

pnfO^Eft  PACK   'nje  bL|r  «iffii^iii  4K  •lamiiiL  amy\  tm  s  mettr  FM,  u^es 

iwtfi  AU7-11  yaffiH  wllh  a  horUionmi  mounltnjr  bwtn,  muKlflJ  haiTiiBa  ajiirt 
all  hArctWr-u-«.  Fem^vRfij  p^HJn  Id  dB,  r.'B  rnUn  U  ilB.  ',  |K>w«f  Ii«amwi4ih 
43",  lilminjilGint  1 14''  k  SO'' ^ -10",  lUJm  fUlllU  M",  W*l{thiL  IS  IIm,.  93  ohnk  fe«d 

A 147-23  140  -  HE  KtHc  IHW  WitlH,  wlAil  anji  }.43  i^    Tt 

0  ITAGi  ^TACKIMG  XiTB  VMC  iitclLtdK*  horiu(iL»l  nviuiilill^  becim.  homES^ 
iia.rtiwa.tm  bii4  inRtructKHU'  for  Lwa  verUcult)'  pgi4n^^rf  r*IP*  F^iv*  ^  dB  ^ain 

Atf-VPK         nm^pMH  4  liAMIIt  «lM4lttf  hit 
A14-StC  t  ilmwiat  HHUt  tuifiia  «ntjr 

JLI4?-¥FK.     fsmp<lrtt  II  «i«tn«llt  itdfjlraw  Uit 
A147-SE.        11  ctenwii  xmui.  imnmm  onlv 
e  +  It 


lUd   AU  w  man  at  HPB*  ir^Ua  woh 


r*T  art 


Wt/tA  Teetb  1^1^   S  ^.  tZ-  1  lii*.  44 

Qua  p  B  Htko  4a  as/m  w/m 

vv.r,d  ««■%  HL       Ul  ^O 

r-vqutimT  MKx       uk-iaa  i4ia'i4i 


A+li-^tl 


»■ 


A44«-t         AUe-ll 


■Dd  ^oMrac*  ■■!  ten  iliiMut*  iwiural  |i«lafUlium  for  ni  ^nvvn.. 
■^j4  i^  114  dB.  F  B  ntm  S  OB.  bfPMU  lanrUl  llO'.  ««irliil  10  Hn^  umpm 
vlamDt  4ir.  S£  Qkim  Rr^di  HatEli  dnvM.  taHnAta  [aka  PL-IM  coiiBBCtim. 
lUM  two  •aaam*  Peed  Data. 


AliT-aOTl«!i-lir  MHk.  loai  mtl^  wii4  *rM  I  41  ■«   It 


HIQH  PBRFORMANCE 
VHF  YAQIS 


VHF/UHP  BEAMS 


9/4,  1.1/4,  a  MtTIR  lEAMS 


The  ataiiidArid  of  «»i|MriaHM!ilii  afflJilettT  vftF^'HF 'on^munica- 
tiona  Cuab  Cnft  y*|(ifl  coiniiiDC  atl  «el  peHormajicc  and  rH la- 
bility with  opUMam  SixT  for  #a«e  <pf  flftaaniM^r^&d  — ~— ^*-y  ^t 
v^Hir  altr^ 

Lifhtwri^l  jrrt  rnmced^  the  aiHnini»  lu^r  3/lft"  t>,  [>,  aAlJd 
aUimkiiitiii  cleiiiBiis  « ilh  ')/lff '  «ml«r  ji«MrU<tnh  mrniintcd  on  heivv 
dtfty  formH!  ferKrke-is .  Bocmu  aiv  T' aori  t/Ji'  IJ|^D^  aluminum 
tdfalng,  Mitsl.  motiEil^  of  l/P"  formed  alumirtuin  KaVr  jidjo^Lablt 
u-WlUi  for  yp  to  I'l/Z"'  O.D.  mnata*  Ttir^  run  hr  mcuinicd 
br  horJiEontaJ  or  verttcat  poIarlEaUfHt.  Complete'  ^n«tTucllpns 
includi  data  tm  2  meter  FM  rt-^al«r  oprratJon. 

Nrw  frflturi:?  Include  g^  kilowatt  p«l£,1i  Mflieh  ftJt  i3in't4  't2  nkm 
CRaslitl  fe«l  «iHh3  sterdnrd  PL-^Htl  TJItlniK*  All  ultrnt'nta  at* 
Ifwced  at  :.2  wavelength  und  tApofod  far  lm|}i'ovi,xil  bnndwidtlii 


A50-3        S 

3235 

A144*7 

2135 

A50-5 

49j95 

A 144-11 

32.95 

ASO-e 

63.95 

A430-1 1 

2435 

A50'10 

9935 

AMATEUR  FM  ANTENNAS 

A147-4      S 

19S5 

AFM-44D 

5435 

A147-11 

29  S5 

AR-2 

2135 

A147-20T 

5435 

AR-6 

3235 

A147-22 

8435 

AR-25 

2935 

A220-7 

2135 

AR-220 

2135 

A220  1 1 

2735 

AR^BO 

2135 

A449-6 

2135 

ARX-2 

3235 

A449-1 T 

2735 

ARX-2K 

1 335 

AFM^D 

5935 

ARX220 

3235 

AFM-24D 

5735 

ARX-450 

3235 

^tudrJ  No. 

Al-447 

A 144  1 1 

A32CH1 

A4JB  11 

DpicnpEion 

2m 

2m 

t:4m 

Kgpn 

Ekrivnii 

7 

11 

n 

11 

&CKim  Lnf  m 

96' 

M4' 

toj- 

B7" 

UVriflfit 

4 

e 

4 

a 

fwtl  Giin 

11  (}S 

I3dfi 

13  di 

T3ijB 

F  B  flitfo 

2&d8 

»dfl 

?8dB 

aadB 

FvKl   L(ii»9 

W  |lWt.  |IL 

46 

43 

4? 

43 

SWR  #  Fwi 

1  tol 

1  to  1 

f  10l 

1  tol 

Dsicofieicn 

^0  Glwnani 

OX-Atrjiy 

t40  E.I 
f^Fami  ft  Hirntd 
iSfl  EL.l 


144  MHJ, 

PH  VTO      4l.«& 
□  XK  140    K9J& 


DXK-ieoiwjs 
OM  ishi    13 ae 

Oli  VPB        9.95 


Model-       Pfica. 
DJ(-230       37.35 
PJiK-240    54J95 
□  XK-3S0   WJft 


432  MHl. 
(VtwJBl        PHe» 

DXK^40  SM 

DXK^480   ?f  jg 
DX4SN     IIM 


OXVPB        335       DKVFfl 
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-C  -  LINE  AMATEUR  EQUIPMENT 


Drake  R-4C 


Solid  State  Linear  permeability-tuned  VFO  with  1 
kHz  dial  divisiDHs  Gear  driven  duai  circular  dials. 
High  mec h a nicaU  electrical  and  tempefature  sta- 
bility 

Covers  ham  bands  with  crystals  furnished. 
Covers  all  of  80.  40.  20  and  15  meters,  and  28,5- 
29  0  MHz  of  1 0  meters 

Covers  160  meters  with  accessory  cfystaJ  In 
addition  to  Ihe  ham  bands,  tynes  any  frfteen  500 
kHz  ranges  between  1.5  and  30  MHz.  5.0  to  6.0 
MHz  noi  fscomniended.  Can  be  used  lot  MARS, 
WWV,  CB.  Man ne  and  Shortwave  broadcasts. 
Price;  $699.00 


DRAKE 


COMMUNICATIONS  RECEIVERS  — 


DrakeSPR4  $699.00 


Drake  T-4XC 


Solid  Stat©  Linear  permeability-tuned  VFO  wif  h  1 
kHz  dial  dtvisioris,  Gear  driven  dual  circular  dials, 
HIgti  mechanical,  electrical  and  temperature 
stability. 

Covers  ham  bands  wilh  crystals  furnished. 
Covers  all  of  80.  40.  20  anO  tS  meters,  and  28  5- 
29-0  MHz  of  1 0  meters. 

Covers  160  meters  with  accessory  crystal  Four 
500  kHz  ranges  in  addition  to  the  ham  bands  plus 
or)e  MKed-frequency  range  can  be  switch^ 
selected  from  ihe  front  panel. 
Price:  $899.00 


Drake  DSR-2  -  S3200.00 


DRAKE  PRICE  LIST 


NuffilMff        HcmM  D«scrlpt!(on 

CommuniCAlKMis  Receivflfi  mrta  Accftssofies 


1242 

lan 

121? 
7011 
7013 
7015 
7017 

7om 

t221 
1227 

1229 
6006 

12£3 
7001 
7«ia2 
7003 
TOM 
T005 
7006 

7007 
7008 


D5R-2 

FL250 
FL-500 
FL  1500 
FL4000 
FL6000 

5NB 

DCPC 

Dial 

Kit 
Kit 
Kit 
Kit 
Kil 

Kit 
Kit 


ViF^HF  Digital  S^nin«a»zed  Commun»cailon«  Sj2OO.O0 

Uiboratpfy  ne^^eiver  SSB.  AM,  CW,  RTTY,  158 

AmateiJr  HF  Rec^eiver,  160-10  mfllsrs  099^00 

Noise  Blanker  tor  H*Q  74^00 

Aceensofy  LF.  FfUer  52.00 

AcceESory  I.F  FMtef  52,00 

Acces  sory  I .  F.  F  i  I  tfi  r  52.00 

Acc&ssorr  IF  F'K«F  52.00 

Accessory  LF.  F|lt«r  52.00 

Solid  State  PTogTarnfne&le  ReceTver  699  00 

NoiM  Blanket  for  SPR'4  8000 

12V0C  pow«f  cord  (fit ft  chgareite  tighler)  S.OO 

Plfln  cryslal  tsiectcr  clial  lor  SP-R-4  3.0O 

100  I[h4z  GatKiratQr  22.00 

AerooAutical  Ov#T&e»$— 7  ciystatls  36.40 

AmaieurdarKt— G  crystAis  31.20 

Cttiren  Band^l  cryaiai  L  (feg.  chart  SSS 

Marine  B^nd— 11  cry«liil«  57  20 

MAWS— 3  Cfys1«l!  2600 

Teletype  Commef c  laMJl^  AJ^Stocli  20  JO 
Mdfih4eliW&alh«r,  etc  i  crya-tals 

Tirne  &  Frequerrty  Stdii^dai^d — VVWV  gi  crystals  26.00 

Tropical  Bio^dca^t— 3  Grystdis  l^.W 


Major 

152!0 

1S23 

1624 

1S19 

1S0B 

1500 
1&10 
1&11 

1513 
1515 

1525 
70^9 


t5ia 


Crystats* 


AcoessoFias  & 
FS-4 

Interface  Kit 
Split  Freq. 
L4B 
MN4C 


Mlsceliarieous 


MN2000 

B'1000 

MS-4 

W-4 
WV-« 

1525EW 

7079 

RP'SQO 


RCSnt 


Frequency  Snyitiesizer 
For  SPR  4/FS^ 
Adaptor  FS  4/4-Line 

LIneif  Amp! i her  with  Pow^r  Supply  &  Tuties 
Ant&nna  Matctitne  Network,  160-10  meters, 
250  waits. 

Ant  en  n  El  Matching  Network,  2000  waits 
4:1  Bajun  Designed  for  use  w[\h  MN4C 
Walching  Speaker  for  R4B.  R4C.  SPR-4,  SW4A. 
Tfl4  and  TRB 

HFRF  Watimeter  raid  54  mH£ 200/2000  walls 
VHF  RF  Wallfflfiter  20  to  200  mH2  lOOflOOO  watts 
Eneodef  microphgn?  w/pltig  lor  Tfi33CAAf-3 
Vinyl  Cast  ror  TR J3C 

Proiet^IS  r«ceiv?Tfr  operalifiig  in  rmng&  10  kHz 
to  ;^  mHf  from  HF  vt)iia§es  ot  yp  to  500  V  RMS 
from  50  olum  arttfrnna 
R-emote  Control  Antenna  Swiicti 


Trinsmldars 

1411  T4XC 


Amateur  HF  Transmilter  160-10  meters 


699,00 


Gfystftla  rpr  2QR4e;R4CiSW4A;T4XB/T4Xa 

SmAmi2fT^4CfTR4CW 

CrysUla  tor  Ux&i  hre^^uency  operation  of 

tun^bl^  unit3^2NT 

CryatjJlS  for  TR22 

Crystals  for  TR7£rrR33C 


30000 
tOOO 

to.oo 

995.00 
166.00 

250.00 
24.95 
33.00 

79  00 
S9.0D 
49,95 
935 
90  00 


12000 


5.^ 

7&S 

7  85 
e.3D 


Transceivefa  and  Accesaorlea 


,^  B  o  Q  k£ 


8333 
1333 
1312 

1317 


1313 

1319 

1330 

1340 

1343" 

1344' 

1346' 

1359* 


TR33C 

MMK-33 

TR4Cw 

34PNB 


aiUK-3 
RV4C 

UV3 
UV3 
UV-3 
UV-3 
UV3E 


2-meier  FM  iranaceivm,  12  channel  portabJa 

Mobile/DastVDftsh  Mount  for  TROSC 

80-10  nv^ter  Arnateur  Ra>d4o  SSB/CVV  TrantCjeiver. 

RIT  AND  CW  Filter  incimled 

PlijirHn  i4o^^e  Bianher  tor  1^^  and  TR4C  atKYve 

Senat  No.  3-i320  and  JH4Cw.  Fot  ra>ctofy 

msiailation  add  $10.00 

Mobm  Mourning  Kit  ^o^  TB4  and  TI16 

Remote  VFO  lor  TlUC  MtiJi  TFwCm 

ReviiGte  Trunk  Kil  lo*  irV'3  Sy stern 

144 

144-220 

144-440 

144  220-440 

144-430.  European  modeF 


*  Prices  atiove  include  raclory  fns lulled  modules  for  ba^da  as  listed. 


PavvDr  Supplies  ^ 
1501  AC-4 


^504 
T&05. 


PS3 
D04 


1  lO^f^^OV  P0WET  supply  for  al!  R.L  OraKe 

iransmjlters  and  transceivers 

AC  Supply  02^240  V.A  C.J  lor  any  UV  3 

iTKidei 

12  VDC  po«er  supply  fof  all  Orakd 

iranamitters.  transctiv«r«  &  n 


229.95 

1295 

799.00 

100.00 


10.96 
17O.0D 

5^.00 
6^00 
696  00 
79500 
695.  QO 


15000 
S9.95 

teo.oQ 


704O 

Re^ervef$ 

a^l  SSR-1 


£202 


HIgn  Pa^a  Filters 

1603  TV300HP 

16T0  TV76HP 


TR4Grr  4  ?tC/R4C/2CJTR4C  W 
All  oltier  InBtruct^pn  Manyais 
DSR  2  Manual 
Wprtil  Radio  4  TV  Handbook 


Higti  Pass  Filter  lor  300  ol^m  twin  Fead 
High  Pflfis  Filter  lor  75  ohm  tV  coaic,  type 

connaqiors 


Low  Pass  Filtera  lor  Transmitters 


1605  7V42LP 

\em  TV3300LP 

1609  TV5200LP 


6.00 

3.50 

20.00 

10.95 


So4id  state  ganerai  coverage  synttiesued  3S0.00 

sfioftwavi  r«c«f««r  .5  to  30.0  mHz.  continuous 
lun\nq. 
DCPC  SSfl-1  DCPC  power  cotd  5.00 


10.60 
13.25 


For  iranimiiting  t^low  30  ntHjt,  1G0  wati  14.60 

contlnuoua^SO  ohmsj'SO'239  conneclors 

1D0Q  wafts  contrnuDus  lo  30  nnh;  wi[h  sharp  29.00 

cutof  I  atJOve  30  mHi^so  ohmvSO  239  connecton 

100  watts  continuous  on  6  malar  amateur  band  2^J&Q 
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Bemote 

Motor 
ConnQfie<t 


RCS-4 


COAX  ANTENNA 

SWITCH 


•  ContfDi  unit  worM  on  110/220 
VAC.  30/60  H£.  ant$  9up{»li«s 
n&cessary  DC  ro  moior. 

•  Excelleot  fof  single  coax  feed  to 
multibarid  auads  or  arrays  of 
monobsttydet^  Tha  ftve  posihona 
allow  a  single  coax  feed  to  Ihres 
bearris  and  two  dipeJeft*  or  o1h«f 
Similar  cofnbinaiionii. 

•  Control  cabia  (not  supplied} 
same  as  fcr  HAM-M  rotalor. 

•  Selects  antennas  remtj^ely, 
grounds  all  unused  antennas. 
GND  poailion  grounds  all  an- 
tennas when  leaving  stelton. 
"Rain-Hal"  conslri^ciion  shields 
motor  and  switches. 

•  Motor:  24  VAC,  2  amp.  Lubrlca^ 
lion  good  to  -4t)^F. 

•  Swftch  RF  Capability;  Maximum 
legal  Nmtt.      Frice:  $120.00 


MATCHINQ  NETWORKS 


200  wflilfi 


Price:  $120,00 


IMMSOOO 

2O00  watTs  PEP 

Price:  $250.00 


G«n*rfllL  ■  inl»gfBi  WBttmeLtr  roadu  fon^ard  pov^er  In 
watis  and  VSWR  direcilv,  cari  be  cnlit^ral^^  lo  ri*pdi  re- 
rtectc-d  power  *  Mitchti  SO  dNm  irantinlllar  etilpul  td  coax 
aManna  fetdime  *j!ti  VSWR  of  ai  leafi  5  1  «  Co^^^s  ham 
bands  CO  t^ry  tQ  met«ri  a  Swltchat  4a:  ot  out  wnh  from 
p«nel  swiicK  «  Six*;  S  TH.  lO^'W,  S"D  (t4  D  x  27  3  « 
203  cm}.  MN-20D0.  M^^D  (36.5  emj. 
•  C(MitJfH»tH  IHit|'  Output:  MN-4.  200  watTs.  MN-200D. 
1000  watts  C200&  will*  PEPi  m  MN^ICNW  onir;  Up  lo  3  ai»- 
Imtna  ConntCtONTS  ftllClH)  by  (roni  p«n«l  iw^lch 


RF 
WATTMETEAS 


l.»-S4  MHi       Prtct:  $79.00 

20-200  MHjt     Price:  $89.00 

finds  forwrard  and  f*flecled  po«*r  dkractiy  In 
n^ji  CVSWH  from  nDrnDgfaiTi]  Two  scales  in 
each  direction  Sin:  5!  ■''H;  $\**W,  i^O  «H.O  » 
?  5  ji  10J  entj. 


Model    Furr  Sca^ 

Cari&r«iicNn  AEcyraicy 

2<W  w*tls 
'■"*      ?000wa«s 

\ 

™^_i       1  Q<3  walls 
1000  wans 

x^iiS%  of  reading  -     t  wall 
xlS%  o1  raadinp  i-  10  wattl^ 

SSR-1 


COMMUNICATIONS 
RECEtVEl^ 


•  Synthesfzed  •  General  Coverage 

•  Low  Cost  *  All  Solid  State  •  BuiINn  AC 
Power  Supply  •  Seteclable  Sidebands 

•  Excetfent  Pefformance 

PNCLliilNAHr  SPECIFICATIONS.^  •  Caveragfli  500  ^E  lO 
34J  MHr  •  Fr^qy«/icr  can  be  read  accurately'  lo  belter  thjin 
S  JxHi  •  SvniKMly  lypicaijy  S  microvDlls  tor  10  dB  &-»  M/N 
SSS  and  b«ii#r  Ihan  2  micfovoHs  for  10  dB  S  +  N/N  AM 
•  SaleelabI*  sidcbandt  *  ffuHMn  power  supp^jf:  117/234 
VAC  i  ?€*«  *  II  ih*  AC  powflf  loyrce  Fa  lit  i^  umt  switches 
auiomsticalty  to  an  internal  tiattery  pac»i:  wtbch  uses  etghr 
O-dellf  inol  tuppii9dj  •  INrf  r»du<»d  cunvrtt  drain  on  OC 
operaiior^  the  deals  &o  not  Icgr>i  l»p  LtnSess  a  >rad  pysHiiutta^n 
on  ihfl  fioni  panel  |g  depressed 

The  performance,  versatility,  site  and  Low  cosi  of  ttie 
5SRL-1  make  il  ideali  lojr  u&s  as  a  st^n4^-by  amottur  or 
rHnrfCa-amaleuf  rtCeivef^  sivoil  wave  r^cetvet.  CB  nH^nilor 
i*c«iv«r    or  generat  ptirfxne  laboratory  receiver. 

Prrce:  S3 50.00 


GENERAL^  m  All  amaleur  bands  \Q  Wtu  BO  meters  m  seven 
600  KHz  ranges  «  Solid  Slate  VFO  wrtb  1  kiHic  d^4l  divit^oft» 
e  nodes  SSe  llpp«f  and  Lower.  CW  and  AM  «  Suiil^bi 
S^d«ron«  and  automaLic  T/R  awitcri^ng  on  CW  •  30  iubes 
and  HifTii-eflndueton  •  OinuBnaion*:  Sl^^M,  101% "^W,  I4f*^ 
D  {14  0  *  ?7.3  x  363  Cm|.  IfL:  l€  ibs  (7.3  Irg) 
TTIANSMrT:  •  VOX  or  PTT  on  SSS  or  AM  •  Inpul  Pow«i: 
SSB,  ,300  wans  P^F  ;  AM.  260  wattit  PEP  ContrglMd 
earner  compat'OTe  wLtn  SSB  Urvars,  CW^  2SQ  mwStB  • 
Ad  J  vf  table  pi-networit 

flECEIVE;  •  Sensitmty  better  than  Vi  |,V  for  10  dB  Sm  m 
l.F.  Selectivity  2  T  kHz  1^  &  0Q.  ^6  tHz  #  CO  dB  «  AQC 
tui:  cr<  rci^E.v^  modes,  vaii^ie  wtth  i^F  gsir^  central,  fasi 
attacH  and  s^w  release  with  noise  puise  suppreuion  • 
Diode  Di9tecla<r  Eor  AM  reception. 

Price:  S799.00 

34^PNB  Ptug-in  Noise  Blanker  . 
FF-1  Crystal  Control  Unit .  .  ,  . 
MMK-3  Mobile  Mount 

RV-4C  Remote  VFO  ..,<».- . 


TR4CW  SIDEBAND  TRANSCEIVER 


.  too  00 

,  .46.95 
.  .  .  7.00 
$1 50.00 


POWER  SUPPLIES 
AC'4  Power  Supply 
DC-4  Power  Supply 


SI  20,00 
.  135.00 


2  METER  FM 

PORTABLE  TRANSCEIVER 

Model  TR'33C 


LINEAR  AMPLIFIER 
Modef  L4B 


Arriateur  Net  $229.95 

SCPC**  Frequency  Control 

12  Channels  with  Selectable  Xmtr  Offsets. 

All   FET   Front-end  and  Crystal  Filter  for 

Superb  Receiver  tntermod  Rejection, 

Expanded  Antenna  Choice. 

Low  Receiver  Battefy  Drain, 

Traditional    R.  L.   Drake  Service   Backup. 

Single  Crystal  PerChanneL 


L-4B  Linear  Amplifier $995.00 

•  2000  Watts  PEP-SSB  •  Class  B  Grounded- 
Grid  -  two  3-5002  Tubes  •  Broad  Band 
Tuned' Input  •  RF  Negative  Feedback  • 
Transmittirig  AGC  •  Directional  yVattmeter 
9  Two  Tautband  Suspension  Meters  ^  L'4B 
13^15/16"  W.  7-7/8"  H,  14-5/16"  D.  Wt.: 
32  lbs.  •  Power  Supply  6-3/4"  W,  7^7/8"  H, 
11"  D,  Wt.:43lbs, 
POWER  SUPPLIES 

AC  4  Power  Supply  ._._,__.  Si  20.00 
DC  4  Power  Supply , .'.  -  135.00 


Touch-n-go  with 
DRAKE  1525EM 

Push  Button  Encoding  Mike 


Drake    1525EM.    microphone    witti    tone    encoder   end 

connector    for    TFI-33C,    TR-22,     TR'22C,  ML-2 ,  S49.95 

# Microphone  and  auto-patch  encoder  in  single  conver\ient  package  wrtti  coll  cord  and 
connector.  Fully  wired  and  ready  tor  us*, 

•  High  accuracy  IC  tone  generator^  no  frequency  adjottments. 

•  High  reliability  Digiti-an® keyboard. 

•  Poii^^r  for  tone  encoder  obtained  from  transceiver  through  nricrophone  cable.  No 
battery  reeruired.  Low  current  drein. 

•  Low  output  impedance  atlows  u^e  widi  vln^ost  all  transceivers. 

•  Four  pin  microphone  plug:  directly  connects  to  Drake  TR-33G  without  any  modrfica' 
tion  in  transceivier.  Compatible  with  all  previous  Drake  and  other  2  meter  units  with 
minor  modifications- 

•  Tone  level  adjustable. 

•  Hang-up  hook  supplied. 
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Gain    (over    isotroi^ie 


•Model  TA^3S 

•  3  Elements 

•  10.1     db     Forward 

source) 

•  20  db  Front-to-Back  Ratio 

The  Mosley  TA-33,  3-eleinent  beam  provides 
Outstanding  10»  15  and  20  meter  perfor- 
mance. Exceptionally  broadband  —  gives 
excellent  results  over  full  Ham  bandwidth. 
Incorporating  Mosley  Famous  Trap-Master 
traps.  Power  Rating  —  2KW  P.EP,  SSB,  The 
TA-33  may  also  be  used  on  40  meters  with 
TA-40tCll  conversion^  Complete  with  hard- 
ware, $206.50 

MULTI-BAND  BEAMS 

TRAP  MASTER  33  .  ,  ,  10,  15  &  20  Meters 

•  ModelTA-33Jr, 

•  3  Elements 

•  lO,l     db     Forward     Gain    (over    isotropic 
source) 

•  20  db  Ftont-to-Back  Ratio 

The  TA-33 Jr  .  ,  .  incorporates  Mosley  Trap- 
Master  Junior  traps.  This  is  the  low  power 
brother  of  the  TA-33.  Power  Rating  —  1  KW 
P.E.P.  SSB.  $151.85 


TA-3  3JR.  POWER  CONVERSION  KIT 
MODEL  MPK-3 

Owners  of  the  Mosley  Trap-Master  TA-33  Jr. 
may  obtain  higher  power  without  buying  an 
entirely  new  antenna.  The  addition  of  the 
MFK-3  (power  conversion  kit)  converts  the 
TA-33  Jr.  into  essentially  a  new  antenna  with 
750  watts  AM/CW  and  2000  watts  P.BP. 
SSB,  $52.26 


TRAP  MASTER  36  .  ,  .  10,  15  &  20  Meters 

•  Model  TA^6 
^  6  Ele merits 

•  Forward  Gain  (over  isotropic  source)  -  10.1 
db  on  15  &  20  meter^«  11,1  db  on  10 
meters. 

Front -to -Back  Ratio  on  all  bands.  20  db. 
This  w^ide-spaced,  six  element  configuration 
employs  4  operating  elements  on  10  meters,  3 
operating  elements  on  15  meters,  and  3 
operating  elements  on  20  meters*  Automatic 
band  switching  is  accomplished  throtigh 
Mosley  exclusively  designed  high  impedance 
parallel  resonant  "Trap  Circuit,'*  The  T A -3 6  is 
designed  for  1000  watts  AM/CW  or  2000 
watts  P.E.P.  SSB.  Traps  are  weather  and  dirt 
proof,  offering  frequency  stability  under  all 
weather  conditions.  $335.25 


MOSLEY   AK-60   MAST  PLATE  ADAPTER 

Mast  Plate  Adapter  for  adapting  your  Mosley 
IW  mounted  beam  to  fit  2*'  OD  mast. 
Complete  with  angle  and  hardware.  $11.15 


jjCT:  ^  -  -— -M-. 


A  brilliant  ikw  2  meter  transceiver 

with  every  in-demand  operating 

featuR'  and  convenience 

KLM  MULTl  2700  -  $756.00 

*  Synthesizer  and  VFO. 

*  Ail  modes:  NBFM,  WBFM,  AM, 
SSB  w/USB/LSB  and  CW. 

•  Frequency  synthesizer  (PLLj 

3  Knob,  600  channels,  1  0  kH?  steps. 

•VKO,  plus  or  minus  7  kHz. 

*  LED  readout  on  synthesizer, 

•standard  600  kHz  splits  plus  .  >  . 

•  Tvyo"oddbair'  splits. 

*  OSCAR  transceive  2  to  10  me  tar  operation, 

•  OSCAR  receiver  built-in, 

•  Connectors   on   rear  "for  separate  2 


meter  and  1  0  meter  antennas. 

•  Built-in  VFO  (continuous  coverage, 
144-143  MHz  In  1*3  MHz  segments.  1 
kHz  readout). 

•  8  pole  SSB  filter  plus  two  FM 
filters, 

•  100  kHz  crystal  calibrator. 

•  Voice  operated  relay  (VOX)  or 
P-t-t, 

"Audio  speech  compression. 

•  Noise  blanker. 

•  RIT,  plus  or  minus  5  kHz. 

•  Power  out/"S"  meter, 

•  FM  center  deviation  meter. 

•  TOW  minimum  output  power.  NtO 
TUNINGl 

•Hi'Lo  power  provision* 

•  Built-in  AC/DC  power  supply- 

•  Double  conversion  receiver,  16,9 
MHz  and  455  kHz  iFs. 

•  Receiver  sensitivity: 

FM:  0.5/iV  for  28  dB  S/N. 
SSB/CW:   0.25/lA/   for  14  dB  S/N. 
AM:  2ptV  for  TOdB  S/N, 

•  Size:  tnches:  5H,  14*88W,  120. 
MM:  128H,  378W,  305D. 

•  Weight:  23  lbs.  (13  KG)* 


10,15  &  20  Meters 


(over    isotropic 


on    15   &   20 


CLASSlC-33  . 
Model  CL-33 

•  3  Element;^ 

•  10,1     db     Forward     Gain 
source)  on  ail  bands, 

•  20    db   Front-to -Back    Ratio 
meters,  15  db  on  10  meters, 

BRIDGING  THE  GAP  .  .  .  The  Classic  33, 
combtnes  the  best  of  two  Mosley  systems* 
Incorporating  Mosley  Classic  Feed  System  for 
a  "Balanced  Capacitive  Matching"  system 
witb  a  feed  point  impedance  of  52  ohms  at 
resonance,  and  the  Famous  Mosley  Trap- 
M aster  Traps  for  **iivealher-proof"  tr^pg  with 
resona4at  frequency  stability.  This  extra 
sturdy  multi-band  beam,  Modei  CL-33,  for 
operation  on  10,  15  &  20  meters  features 
Improved  boom  to  element  clamping,  stainless 
steel  hardware,  balanced  radiation  and  a 
longer  boom  for  even  wider  element  spacing. 
Power  Rating  —  2  KW  P.EJ»,  SSB.  Recom- 
mended mast  size  —  2"  OD.  Wind  Load  —  120 
lbs.  at  SO  MPH*  Approx.  shipping  weight  —  45 
lbs,  $232,50 


CLASSIC-36  .  . ,  10, 15  h  20  Meters 
Model  CL-36 

•  6  Elements 

•  10*1  db  Forward  Gain  (oyer  isotropic 
source)  on  15  &  20  meters,  11.1  db  on  10 
meters* 

•  20  db  Front -to-Back  Ratio  on  all  bands. 
The  Ciassie  36,  like  the  smaller  Classic  33, 
incorporates  both  the  Mosley  World-Famous 
Trap -Master  Traps  and  the  Mosley  Classic 
Feed-System.  Designed  to  operate  on  10,  15 
£t  20  meters,  this  multi-band  beam  Model 
CL-SCt  employs  the  high  standards  of  q^uality 
construction  found  in  all  Mosley  products. 
The  boom-to-mast  clamping  assures  stability 
with  a  time -tested  arrangement  of  mast  plate, 
cast  aluminum  clamping  blocks  and  stainless 
steel  U -bo Its.  The  exclusive  "Balanced  Capaci- 
tive  Matching"  system  has  a  feed  point 
impedance  of  52  ohms  at  resonance.  Wind 
Load  —  210.1  lbs,  at  80  MPH.  Power  Rating 

—  2  KW  P.E.P.  SSB.  Recommended  mast  size 

—  2"  OD.  Appro X.  shipping  weight  —  71  lbs, 
via  trucli.  $310.65 


CLASSlC-203  .  .  ,  20  Meters 
Model  CL-203 
3  Elements 

•  10,1     db     Foiward     Gain    (over    isotropic 
soiirce) 

•  20  db  Front -to-Back  Ratio 

Incorporating  the  Mosley  patented  Classic 
Feed  System,  this  full  size  20  meter  single - 
band  beam  has  Wt"  to  3/8*'  dia,  "swaged" 
elements  wide  spaced  on  a  2'*  dia.  24'  hoom. 
Maximum  element  length-37'  8Va*\  The  high 
standards  in  quality  construction  established 
by  Mosley  in  over  a  QUarter-century  of  manu- 
facturing is  reflected  in  this  mono-band  .  .  . 
Modei  CL-203.  Booni-to-mast  clamping 
assures  stability  with  a  tlme-tesfted  armnge- 
ment  of  mast  plate,  cast  aluminum  clamping 
blocks  and  stainless  steel  U-bolts*  The  exclu- 
sive ^'Balanced  Capacitive  Matching"  System 
lias  a  nominal  feed  point  impedance  of  52 
Ohms  at  2  KW  P.EJ'.  SSB,  Recommended 
mast  size-2"  0,D.  Approx.  shipping  wt:  42 
ibs.  via  truck.  $227.65 


40  METER  CONVERSION  KIT  MODEL  TA- 
40KR 

Work  40  meters  in  addition  to  10,  15  &  20 
meters  fay  using  a  TA-40KR  conversion  kit  on 
the  radiator  element  of  the  TA-33  and  TA-36. 
(Beams  with  broad  band  capacitive  matching 
may  not  be  converted!)  Convert  the  TA-33 Jr, 
with  the  MPK-3  (power  conversion  kit)  before 
adding  the  TA-40KR  kit  $92.25 


SIGNAL-MASTER  ANTENNA 
Beam  Antenna  . .  .  Model  S-402  for  40  meters 
For  a  top  signal  needed  to  push  through  forty 
meter  QRM,  the  Mosley  Signal  Master  S-402 
will  do  the  trick!  This  100%  rust-proof 
2  element  beauty  constructed  of  rugged 
heavy -wall  aluminum  is  designed  and  engi- 
neered to  provide  the  performance  you  need 
for  both  DX  hunting  and  relaxing  in  a  QRM 
free  rag- chewing  se^ion.  Beam  is  fed  through 
link  coupling,  resulting  in  an  excellent  match 
over  the  entire  bandwidth*  $267*50 
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A  new  pfecLSL'on  cbotk  wlitcJi  tcUs  time  BuywhcFB  in  the  woild  at  a 
fiUfMc^H  ^i  bten  annoLLin'Ccd  Ivy  Ymu  Eleetrcmlcff  CarpcFTition.  Thf  Itme  Jn 
tny  phncipil  Dlty  or  time  zxinc  can  tir  liiciLLitaj^BaaMy  cnordLnated  wirh 
ii>cii  linnc  on  j  ?4  haui  ba^.  AflET  the  tnLri^l  ^ercEn^,  a^  the  flock  nini^a 
I'imiF  Zone  Hour  D-is^  sdi^nccs  automalLcaLly,  sha^'jiig  t^ant^t  iioie  4II 
i>«'«T  thr  WDild  withoui  Fuitlfier  ddjLL$tment.  The  ctcvek  j$  espeeJillly 
dfaiKil«f  to  ^ithRUnd  ahacln  and  mny  ■:»  hung  on  t  waLL  or  plac^  Ort  its 
deafe  mounf .  Tht  deck  wj]]  run.  an  entire  year  (lit  H  simlB  1 ,5  vq||  Hl^ltJillE 
batlfry  and  the  mechanism  sl^j  3^  j^on  a;  E}^4  ^ilteiy  lit  iLFiusCTt^.  It 
meaiuiTCE  -siic  inchea  in  djanteter  by  two  and  <Sfle  hftlf  incll*S  deep.  Afl 
fKc^lJanl  item  Iot  th^  busiicwss  offi**,  h«Jti  tfldSu  ■fi.||Wfait>t^  ih<nri  w(nr* 
li^cnfct,  boat  owner,  and  i?(tl«ns  ij^'ho  *irt1  fth  i(;4;tiH[*  diipeddjble  cLiKt. 
PtTfit:  S^O.OO  Amaleurnct. 
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There's 
nothing 
like  it 


Foreign  Radio 

Amateur  Callbook 

DX  Listings 

$14.95 

United  States 

Callbook 
All  W  &  K 
Listings 
$14,9B 


FULLY  AIR  TESTED  — 
THOUSANDS  ALREADY 
^  IN  USE 

fF16  40%  Copper  Weld 
wire  annealed  to  it  handles 
like  soft  Copper  wire  — 
Rated  for  better  than  full 
Leeal  power  AM/CW  or 
SSB-Coaxia]  Of  BaJanc«d 
SO  to  75  ohm  f^edline  — 
VSWE  under  1.5  to  I  at 
most  heights  —  Stiainless 
Steel  hardware  —  Drop 
proof  Insulatoirs  —  Terrific 
Performand*  —  No  coils  ot 
traps  to  break  down  or 
chang«  under  weather  con- 
ditions —  Completely 
Assembled  ready  to  put  up 
—  Guaranteed  1  year  — 
ONE  DESIGN  DOES  IT 
ALL. 


STOP 


SAVE  YOUR  RADIO! 


MODEL 

40^20  HO 
J-OhTO  HD 
&[^40HD 
7S40HD 
75^40  HD(SM 
75^20  HD 
75-20  HO  [SP) 
JB-10JHD 
7&-10HD  fSPJ 
iO-lOHD 


BANDS  PRICE  WEfGHT  LENGTH 

40f7O  S49&0  26/73  36;' 10.9 

40/20/15/10  S9,S0  3&/L01  36/10.9 

aa/40+15  57.50  41/1.  IS  69./31.0 

75/40  55.00  40/1J2  S6/?0.1 

76/40  57.50  40/1. t2  66/?0  t 

7&/40/Z0  6^.50  44/1.23  €6/20.1 

75/40/20  MM  44/1  .J3  66/20.1 

76/40/?0/15/10  74,50  43/1,34  6&/20.1 

75/40/20/15/10  74.50  48/1.34  66/20.1 

BO/40/20/ 15/10  76.60  50/1.40  69/21.0 


NO  TRAPS-  NO  COILS-  NO  STUBS-  NO  CAPACITORS 

MQR-G  AIN  HD  DIPOLES  .  ,  ,  •One  half  ttie  length  of  conventional 
ha^f-wave  dipoles^  •  Multi-band,  Multi-frequency*  •  Maximum  effi- 
ciency —  rio  traps,  loading  coils,  or  stubs.  •  Fully  assembled  and 
pre-tuned  —  no  measuring,  no  cutting.  PAN  weather  rated  —  1  KW  AM, 
2.5  KW  CW  or  PEP  SSB,  •Proven  performance  —  more  than  15,000 
have  been  delivered.  •  Permit  use  of  the  full  capabilities  of  today's 
B-band  xcvrs.  •One  feed  line  for  operation  on  all  bands.  •  Lowest 
cost/benefit  antenna  on  the  market  today.  •Fast  QSY  —  no  feedHne 
switching.  •  Highest  performance  for  the  Novice  as  well  as  the 
Extra- Class  Op. 

EXCLUSIVE  66  FOOT,  7STHRU  IOMETER  DIPOLES 

NOTES 

■  All  models  above  are  furnished  with  crimp/sotder  lugs- 

H  Atl  models  can  be  furnished  with  a  SO-239  female  coa?<ial  connector 
at  additional  cost.  The  SO-239  mates  with  the  standard  PL-259  male 
coaxial  cable  connector.  To  order  thJs  factory  installed  option,  add  the 
letter  'A*  after  the  model  number.  Example:  40-20  HD/A. 

■  75  meter  models  are  factory  tuned  to  resonate  at  3950  kHz.  (SP) 
models  are  factory  tuned  to  resonate  at  38CX)  kHz.  SO  meter  models  are 
factory  tuned  to  resonate  at  3650  kHz»  See  VSWR  curves  for  other 
resonance  data, 


VIKING 
CODE  PRACTICE  SET 


No.  114404-002 

Gat  the  RIGHT  STARTf 

With  a  NYE  VIKING  Code  Praetiee  Set  you  get  3  sure,  smooth.  Speed-X  model 
3T0-001  transmitting  key^  a  linear  circuFi  oscillator  and  ampiifierp  with  e  built-in  2" 
speaker,  all  mounted  or\  a  heavy  duty  aluminum  base  with  non-skid  feet.  Operates  on 
standard  9V  transistor  type  battery  (not  included).  Units  can  be  connected  In  parallel 
so  that  two  or  more  operators  can  practice  sendingi  and  receiving  to  each  other.  List 
price,  $18,50. 


DESIGNED  FOR  COMMERCIAL  USE  UP  TO  1000  MHZ. 

The  TUFTS  SAVE-YOUR-RADIO  bracket  can  save  you  a 
bundle  .  ,  ,  and  a  lot  of  hassle.  Why  worry  about  rig  ripoff  ?  The 
TUFTS  SVR  bracket  mounts  quickly  and  easily  in  your  car  and 
makes  it  possible  to  snap  your  rig  out  of  its  bracket  when  you  park 
and  put  it  out  of  sight. 

The  connector  systenn  has  a  special  coaxiat  cabte  connector 
Which  will  provide  you  with  a  lossless  connection  right  up  to  1000 
MHz]  No  loss!  In  addition  to  the  quick  coax  connector  there  are 
also  four  power  and  accessory  connections  which  are  made 
automatically  when  the  rig  is  slid  into  its  bracket  .  .  .  just  what  you 
need  for  feeding  power  and  loudspeaker  connect  ions  to  the  set. 

This  is  a  rugged  bracket  and  connector  system  .  , ,  it'll  take  a 
beating.  There  is  a  hole  on  each  side  of  the  16  gauge  steel  plate  for  a 
padlock  in  case  you  want  to  leave  the  rig  for  short  periods  in  Its 
bracket.  They'll  have  to  rip  out  the  dash  to  get  it . ,  .  and  it  won't  be 
the  first  time  for  that. 

With  two  of  these  brackets  you  can  bring  the  nntobile  rig  into 
the  house  and  use  it  in  seconds.  On  trips  you  can  take  an  AC  supply 
for  the  rig  and  use  it  in  your  hotel  room.  Price:  $29.95 


Ha- 114-370-003  -  iOO 

tU- 114-322-003  -  Brau  -  t1D.3a 


Nq.  1143tO-003-»e£S 

No.  114-31 7-00^  -  Brvu  -  ^-$$ 


NYE  VIKING  SPEED-X  KEYS 

NYE  VIKING  Standard  Speed -X  keys  feature  smooth,  adjustable 
beariiigs,  beavy-duty  silver  contacts,  and  are  rnounted  on  a  heavy 
o\%l  die  cast  base  with  hla^ck  wirinkle  finish.  Available  with 
standard,  or  Navy  knob,  with,  or  without  switch,  and  with  nickel 
or  brass  plated  key  arm  and  hardware. 

Pamper  yourself  with  a  Gold-Plated  NYE  VIKING  KEY! 

Model  No.  114-31C-004GP  has  all  the  smooth  action  features  of 
NYE  Speed-X  keys  in  a  special  ^^presentation**  model,  AH 
hardware  is  heavily  gold  plated  and  it  i^  mounted  on  onyx-like  jet 
black  plastic  sub-hase.   List  price  is  $50.00. 


NYE  VIKING  SQUEEZE  KEY 

Extra-long,  finge refitting  molded  paddles  with 
adjustable  spring  tension,  adjustable  contact 
spacing.  Knife-edge  bearings  and  extra  large* 
gold  plated  silver  contacts!  Nickel  plated  brass 
hardware  and  heavy,  die  cast  base  with 
non-skid  feet.  Base  and  dust  cover  black 
crackle  finished.  SSK-1  —  $23.45, 
SSK-ICP  has  heavily  chrom^e- plated  base  and 
dust  cover.  List  price^  $29.95. 

You  get  a  sure,  smooth.  Speed- X  model 
310-001  transmitting  key,  linear  circuit  oscillator  and  amplifier,  with  a 
built-in  2"  speaker,  all  mounted  on  a  heavy  duty  aluminum  base  with 
non-skid  feet*  Operates  on  standard  9V  transistor  type  battery  (not 
included).  List  pnce^  $1S.&0. 

PHONE  PATCH  Model  No.  250-46-1  measures  6-1/2"  wide,  2-1/4" 
high  and  2-7/8"  deep.  List  price,  $36.50.  Model  250-4G-3,  designed  for 
use  with  transceivers  having  a  built-in  speaker,  has  its  own  built-in  2"  x 
6*'  2  watt  speaker.  Measures  6-1/2"  wide,  2-1/4"  high  and  2-7 /S"  deep. 
List  price*  $44.50. 


^      Wo.  SSK-1  $23.95 

X^        No.  SSK-1  CP-Chrome  -  $3^.05 


CODE  PRACTICE  SET 
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WORK  ALL  REPEATERS  WITH  OUR  NEW  SYNTHESIZER  II 


K  X  2  SC-  t      1      »     a     4 


38-35  MHk  FM  receiver  with  2 
pole  10.7  MHz  cry^tJii  filter  .  . 
same  as  abcjve-wired  &  tested^ 
30-60  MH2  revr  w/2  pole  10.7 
MH2  crystal  fJUtr     ....... 

£3iTiti  as  iibove -wired  St  tested 
140-  i  70  MHt  rcvr  w/2  pole 

10.7  MH?.  crystal  fliter 

£Ame  as  above -wired  &  t^iit^d 
210-24  0  MHa  rcvr  w/2  pole 

10.7  MHz  crystal  filter 

same  as  above— witdd  &  tested 
432  MHz  rcvt  w/2  pale  1 0.7 
MHz  crystal  filter  .  4  ,  *  *  .  ,  ^ 
RK432C  W/T  K    same  as  above— wired  jt  tested 


RX2BCW/T.  . 
RX50C  Kit    .  . 

RX50CW/T.  . 
RXl44CKlt.  . 

RX114CW/T  . 
RX220CKit.  . 

RX220CW/T  . 
RX432C  Kit.  . 


$    64,95 
117.9S 

64.95 
117.95 

74,9S 
119.95 

74,95 
117,96 

84.95 
129.95 


The  Synthesizer  II  is  a  two  meter  frequency  synthe- 
sizer. Frequency  is  adjustable  in  5  kHz  ^^eps  from 
140.00  MHz  to  149.995  MHz  with  its  digital  readout 
thumb  wheel  switching.  Transmit  offsets  are  digitally 
programmed  on  a  diode  matrix,  and  can  range  from 
10  kHz  to  10  MHz.  No  additional  components  are 
1^^  Q^  ss&r  y  ^ 
Kit  ....  * $1  69.95       Wired  and  tested$239.95 

Also  available  for  220  MHz! 


RECEIVERS 


RXCF 


■        !l         ■        i 


RF2S  Kit  .  , 
RFSO  Kit  .  , 
RF144D  Kit. 
RFiaOD  Kit . 

RI432  Kit.  . 

IF  10.7FKit. 

FM4SS  Kit. 
AS 2  Kit    .  . 


accessory  filter  for  above  recetvef 
kits  i^ves  70  dB  adjacent 
cbanntil  rejection  ......... 

10  mtr  RF  front  end  10.7  MHi  out 
6  mtT  RF  front  end  10.7  MHz  out 
2  mtT  RF  front  end  10-7  MHi  «ut 
220  MHz  Kl-  front  end  10.7  MHz 

4  32  MHz  RF  front  end  10.7  MH? 

Cjlli     ■■¥■■■■     +     ■     +     ■■     +     ■     +     ■4 

Hi,7  MH£  )F  module  includes  2 

pole  crystal  filter 

455  KH?  IF  stage  pius  FM  detector 
audio  and  scfuekh  board  .  ,  <  ,  . 


8.95 

J.  J  ■  3  O 

13.50 
18.50 

1&.50 

29.50 

29.50 
18-50 
16.00 


TXSO  ,  .  .  . 
TX50W/T.  . 
TX144B  Kit, 
TX144B  W/T 
TX220B  Kit  . 


transmitter  e)f<:itef«  1  watt,  6  mtr,  44,95 

s^me  as  above-wired  &  tested    .  ,  64,95 

transmitttT  exciter-l  wjitt-2  mtrs  34.95 

same  as  above-wired  &  tested.  ,  ,  59.95 
tram^rnitter  exdteT-l  watt -220 

MUr. 34.95 


TRANSMITTERS 


TX220BW/T 
TX4  32B  Kit  . 
TX432H  W/T 
TXjSOKit-  , 
TX150W/T  . 


same  as  above -wired  &:  tested    ^  *  59,95 

transmitter  exciter  432  MHk    .  ■>   -  49.95 

same  aii  Ei  hove -wired  &  tested    ,   .  79.9S 

300  mjHiwatti  1  tnu  transmitter    .  24.95 

same  as  above -wired  &  tested    *  .  39.95 


PA2S01H  Kit 

l*A401GH  Kit 
FASO/25  Kit. 
PA144/15  Kit 


PA  144/25  Kit  . 
PA2  20/15  Kit  . 
PA4  32/10  Kit  . 

PA140/10W/T 
PA  140/30  W/T 


2  mtr  power  amp— kit  Iw  ifi-2  5w 
out  with  solid  state  switchings 

case,  connectors- ^  .  .  ,  .         64,95 

2  mtr  power  amp— lOw  in-40w 

out- relay  switching    ...*.,.,        64,95 

5  mir  power  amp,  1  w  in,  2  5w  oul:^ 

less  caij-e^  connectors  ^  switching        54.95 

2  mtr  power  amp  — Iw  Ln-lSw 

out-less  case,  connectors  and 

switching    ...,.-,,..,.,         44.95 

same  as  PAt44/lS  kit  but  25w  .         54.95 

similar  to  PA  144/1  S  for  220  MHi      44.95 

power  anip-siTTitlar  to  PA144/1S 

e*ce|?t  10wand432  MHz  .  ,  .  ,         54.95 

I0w  in  — J40w  out— 2  mtr  amp    ,       219*95 

30win-l40wout"2  mtramp   ,       t89.95 


POWER  AMPLIFIERS 


B^ue  Lint; 


Model 


RK  power  ampi  wired  Si.  tes.ted,  emissjon  — 
CW  FM-SSB/AM 

Power  Power 

BAND  Input         Ovitput 


BLC 
BLC 
BLC 
BLC 
BLD 
BLD 
BLD 
BLt 
BLE 
BLE 
BLF 


10/70 

2/70 

10/150 

30/150 

2/60 

10/60 

10/120 

10/40 

2/40 

30/SO 

10/ftO 


144  MHz 

lOW 

TOW 

149-95 

144  MHz 

2W 

TOW 

169,95 

144  MHi 

lOW 

ISOW 

259.95 

144  MHz 

30W 

ISOW 

239.95 

220  MHz 

2W 

60W 

164,95 

220  MHz 

low 

60W 

159.95 

220  MHz 

lOW 

120W 

159.95 

420  MHz 

lOW 

40W 

179.95 

420  MHz 

2W 

40W 

179,95 

420  MHi 

30W 

SOW 

259.95 

420  MHz 

row 

SOW 

2S9,95 

POWER  SUPPLIES 


PS15C  Kit 


psisc  w/r. 

PS3SM  Kit. 


PS2SM  W/T- 


15  amp- 12  volt  regulated  power  sup- 
ply w/casei,  w /fold-back  current  Umit- 
mg  and  overvoltage  protection.  .  .      94.95 
same  as  above— wired  &  tested.  »  .    124.95 
2  5  amp-^12  volt  reguUted  puwer  sup- 
ply w/cuse,  w /fold- back  current  limit- 
ing and  ovp,  with  meter  ......    154,95 

same  as  above— wired  &  tested.  .  .    179,95 


O.V.P.  -----    adds  over  voltage  protection  to  your 

power  supplie^T  1  S  VOC  max^     .  ■      12.95 
1 2  volt— power  supply  regulator  card 
with  fold-back  current  limiting  .  .      t0.9S 
new  commercial  duty  30  amp  I  2  VDC 
regulated  power  supply  w/case, 
w/fold-back  current  limiting  and 
overvoltage  protection      ,»*...    249.95 


fS3A  Kit    . 
PSJ012W/T 


RPT50  Kit.  . 
RPTSO  .  .  .  - 
RPT144  Kit  . 

RPT220  KH  . 

RPT432  Kit  . 

RPT144  W/T 
RPT220W/T 
RPT432  W/T 


repeateT—6  meter  *  .,.-.,.  p  .  499-95 

repeater— 6  mt;ter,  wired  &  tested  799-95 
repeater— 2  mtr— 1 5w— complete 

(le^s  orystaU)    ,  . 499.95 

repeater- 2  20  MHz-l  5w-0ompJete 

(less  crystal^   -  .  - 499-95 

repeater- 10  watt -432  MHi 

(less  crystals)    ,  - ,  .  .  .  579,95 

repeater— 15  watt— 2  mtr.  .  ►  ^  *  .  T99-9S 

repeater— IS  watt-220  MHz;.  .   .  ,  T99.9S 

repeater- 10 watt— 432  MHz.  -  ,  .  ^49.9^ 


REPEATERS 


DPLA50 . 
DPLA144 

DPLA220 

DPLA432 
DSC-U  .  . 

DSC'N  ,  . 


6  mtr  dose  spaced  duplexer  .  .  - 
2  mtr,  600  KHz  spaced  duplester, 
wired  and  tuned  to  frequency  .  . 
220  MHz  duplexer,  wired  and, 
tuned  (o  frequeficy  ....  ,  .  '.  . 

rack  mount  dupleKur  ....... 

double  shielded  d  up  lexer  cables 
with  PL259  connectors  (pr*)    *  < 
same  3$  above  with  type  N 
connectors  (pr.)     .,..*,... 


575.95 
379,95 

379.95 
319.95 

25-00 
25.00 


TRANSCEIVERS 


TRXSO  Kit 


THX144  Kit 
TRX220  Kit 
TKX432  Kit 

TKCI    .  .  . 
TRC 2  .  .  . 


Complt^te  6  mtr  I'M  transceiver  kit, 
20w  out^  iO  channel  scan  with  case 
(less  mike  3n{|  LrystaK^}  .   ......    544.95 

Same  as  above,  but  2  mtr  ^  I  5w  out234*95 
same  as  above  except  for  220  MH?  234.95 
syme  as  Jibove  except  10  watt  and 

432MH/   .  , 254. 9S 

transceiver  cuse  only   ........     "29.95 

iransLtfiver  case  and  accesst>Ties  ,  -      49,95 


SYN  11  Kit 


SYN  11  W/T  . 
SYN  220  Kit 

SYN  220  W/T 


2  mtr  synthesiser^  transmit  offsets 
pFO|[ramm[ibk' from  100  KH/-lOMHZp 
(Mars  i:*ff sets  with  opttonEil 

adaptt'Ts) .  .  .  , 

ssame  as  above- wired  fit  testecf,  , 
samtf  as  SYN  H  Kit  t'xcepi  220- 

225  MHi^.  .  ,  . , 

^m.L-  ui  above    wired  &  tesiud 


SYNTHESIZERS 


2  3**.  9  5 


169.95 
139,95 


whf  enaineerlna 


OTHER  PRODUCTS  BY  VHF  ENGINEERING 


CD!  Kit  *  , 

CD 2  Kit   .  - 

CD3  Kit  .  . 

i:;OR2  Kit   . 
SC3  Kit    .  . 

Crystals    ►  . 

CWID  Kit    . 


CWID  .  .  . 
CWID  .  .  . 
MIC  I     .  .  . 

TSi  W/T  ,  . 
TSl  W/T  .  . 

TIJ3  Kit  .  . 
Tl)3Wrr  . 
HLI44  W/T 

ML220W/T 
HL432  W/1 


10  channel  receive  ^tal  deck 
w/diode  switchingi  .....,.,    & 
10  channel  %mit  deck  w /switch 

and  trimmers   - 

UHF  version  of  CD  [  deck^  needed 
for  432  multi-channel  operation, 
carrier  operated  relay ^.^  ^  ,  .  .  . 
to  channel  auto-scan  adapter 
f{}r  RX  with  priority  .....,, 

we  $tock  most  repeater  and  simplex 
pairs  from  146.0147.0  (each).  , 
15  9  bitt  field  proErammabk,  code  idi:;u 
tifier  with  built-in  squelch  tail  and 
ID  timers    ......  ^  ...  h  .  . 

wired  and  tested^  not  programmed 
wired  and  tested,  pro^ammed    . 
2,000  ohm  dynamic  mike  with 
P.T.T.  and  toil  cord    ,,.,... 

lone  squelch  decoder , 

installed  tn  repeater,  including 
interface  ai:t:e!v5^>rie5    .  ►  ,  ^  ,  ,  , 

2  tone  decoder 

siiUie  js  ahcjVi;— wiryj  &.  tested     . 
4  pole  heEical  re^^'mator,  wired  Sl  le:Stud. 
swept  tuned  m  144  MM/  Kan   ,  .         39.95 
same  a^  lih^^ve  tuned  to  2  20  MH/  ban   2  9.'>5 
sainu  us  above  tuned  to  432  MH/h[in  29.95 


T.9S 

15,50 

13.50 
22.75 

19,95 

5.00 


39.95 
54-95 
59.95 

12.95 
59.9S 

39,95 
35.95 
59.95 
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This  NEW  MFJ  Versa  Tuner  H  .  .  . 


has  SWR  and  dyal  range  wattmeter,  antenna  switch, 
efficient  airwound  inductor,  buift-in  balun.  Up  to  300 
watts  RF  output.  Matches  everything  from  160  thru  10 
meters:  dipoFes,  inverted  vees,  random  wires,  verticals, 
mobile  whips^  beams,  balance  lines,  coax  lines.  $79.9Sl 


JlRlmhi  malching 
cap^cllor  ZD8  pi. 
1Q0O  vott  sp^hng 


power  range, 

300  and  30  watts. 
Pull  lor  SWR. 


Mfftar 

and  RF  watts 
2  ranges 


Efficient  atrwnund  Indue- 
in         tor  gives  more  watts  oul 
and  less  Josses 


Trjinsfltitter  m^tcliinB 
capacitor,  ?oa  pf. 
1000  vol!  spacing. 


IW|  HF^  Qives  )fim  tlM^  WJ941  Virsi 
luntt  n  with  aN  ihest  tuiuitl  It  iin^  fi»tct 

A  fiWt  mi  iuri  msgt  iriiimtiFt  (34Cl  «id 
M  mnt  ltd  scaiii  Hfs  fw  nHsurt  RF 

iB»ci  lets  yflu  satttt  2  Cfliv 

HMas)  arai£  Tftii  IBS  IQS)»  •»  4 

A  1:4  !*■  tv  Utan  ttm  tUN  «fli 
dpvilfr  ipoEHQ  muMg  braciiili  lar  mt- 
Mi  mM*lM3H  (mt  shnmj 

«M  tl«  WW  IFJ  Vmi  TiMf  ■  you  c«i 
W  HOW  M  B^vseover  pdw  iiupuit  -  14)  te 


m  •■V  immm  irwm  \&a  twu  Mi 

hoe.  V  lipastn.  wtr 

MMtrM  WM.   nBdom   witf.   wtEit,  mitkit 
ivtkf),  be^iT.  ($uad.  (^  «fiate^r  r«j  tavc 


one  existing  vntam  no  need  (o  pui  uP  npi 

tttv  JlilleWilS  for  S^fi  tlAAd 

^(v»e  tta  iuMi  kiRlBkili  oi  ytkir  mo 
brie  Mrtusr  by  mwg  out  me  SWR  fem  MMi 
fa*  at.  woAs  i«ai  *Tih  ji  mm  mm  ngt 
1ti«  1t«  AltK^  sid  wiftilt  Mm  ivpi  r^ 

i  iaiii^  aA,  M.  ItE  i^ka  eompici  mt 
hhi  wiie  tr&  issii^  at  i  smti  cvtw  ^ 

t44v  Ten  Ite  fncta^^it  iirftt) 

MMctiiT  4iv  pnivrikid  1^ 
'Tvomnei    lopui    lind    cmt    M    iMMmai 
tkaMt  fevt  «av  iMVng  {)o«B  *•  UHd  fw 
iw  bUHia  bw  nnpuH  (Z),  fwdon  m  ^wt 


THE  HAM-KEY 

NOW  5  MODELS 


NEW 

MODEL HK$ 

ELECTRONIC  KEYER 

S69.95 


pSo«*59" 


MFj-iot  vEHS/i  nniEir 


I^qQ 


UFi  SOO  £COND  TUNER        "^^ 


bM   tt  HtiM!   Vtfu  l^m*.  M  iHt  ari   IMyi  Ml^* 


•  Ijimb^ccircultfor^iieeze  tt^ylrt^^ 
«  Self  cofTtpletingdot?  &  dashes, 

■  Dot  memory, 

•  Battery  operated  with  provisions  for 
externa}  power 

•  Built  In  si de^^one  monitor. 

•  Speedr  Volume,  tone  &  weight  controli. 

•  G  rid  b lock  or  d  i  rect  k  ey  tug. 

•  Use  w  i  th  ex  f errui  I  paddle  %uch  as  H  K- 1 . 


mim 


400%  MORE  RF  POWER 
PLUGS  BETWEEN  YOUR  MICROPHONE  AND  TRANSMITTER 


LSP  S20BX.  30  dbdvri^nirc  range  \C  loQ  iampan^a 
acttvft  untffv  Qf<m  ciein  audio  FIF  piio>leclea  9  V 
tMirerv    3  ccMXluctot.  '*"  piwKw  pcna  tei  mpui 


ISP-S^BX    II     S«mfl    a»    LSP'&20BX    bui    in    d 

eEfC^o&ute    *irh    yncommitfKj    4   pin    fc**c    lach 
oui{?uP  ca^e.  tol0^  hfftriioA  ip*4lcti 


NEW 


CPO-S55  Code  O^cil^aior 

For  ih*  Nvwcpmfrr  Id  Laam  I  ha  Mona  ccxia. 

For  ih§  ONd  T4mer  Id  poliih  Nf  14 hi 

F«r  liw  C£idfl  IrisTrvclar  lo  l*Kh  hii  «l4t«a«. 

•  Svtyl  tfita  ci&ai  cDQie  #11)^  cj^atiir  ol  vQ4ume  for 
etastrooffi   use    ■  5^ii   conMinM    speaMw     vgi- 

bailtry     atopmi^rtyUS   COftlirucliDn     •  u^es 
^£t5  IC  i»»tei    ■  Z^^ntf  «  3-1  U  i  a  incAei 


Model  HK-1  $29.95 

*  iiXui I  lever  Spqueeie  paddle. 

•  U  Hi  with  H K  5  or  a n  /  electr oni c  ke yer - 

•  He^  vy  base  w  I  th  non  -5 1  i  p  rubber  feet. 

*  Padd  les  re  vers  ibie  for  wide  or  c  lose 
finger  f  pacing. 


$ 


29 


95 


$ 


54 


95 


$ 


29 


95 


CWF'2BX  Super  CW  Filter 

Bf  lir  rh«  l«Kl«f  Ovar  5000  in  use  Rjuor  ihitji 
Mlactivilv  K  Hf  tiandwMlh,  «jitrtm*fv  ilaap 
siiini  Nq  rin^in{]  Ptugj  twlvrwin  nHcgiirar  md 
ptKinat  Of  conitac^l  twtmMin  dudfa  ttaga  for 
spvikvr  ofMraOf^n, 

•  Selictntjlt!  BW  30.  tlD,  l»0  HI  *  muB  dnw^n 
one  oclflvfl  irom  c*ntar  fneq  o)  75Q  Hi  for  80  H/ 
BW    •  Redocfli    nDis«    1^   dB    *  9    V    binary 

•  2-3ne  K  jhTU  i  4  in 


[^^29 

SaF-283C  SSB   Filler 


CiiOS'S043  Etecironic  Keyer 

Si«lE^  of  tha  art  daikgn  uiai  CVHTIS-BQ43 
Kayaf-OJi'i-chip- 

*  &uiH-ir>  K«^  »  Dot  ntflriLcuTt-  »  Iambic  ppera- 
uon  with  exTLTrql  siQuAMfB  ktty  •  B  lo  50 
VtfPM  «  Sidetone'  and  if^esk^r  •  Speed,  vol- 
ume rone.  wB<gh(  conrrnlfl  •  lHUm  reliable  suUti 
^laie  key  IRQ  *  3C0  vfjJrPi  maK  •  4  fiosmon 
swilch    10?    TUNE     OfF      ON      SIOETONE    DFf 

•  lU&e&  4  peniigni  celli  «  Z'^JMfi  h  3-1  f4  i  4 
(fichea 


IIIFJ-4DT  ORP  Trinsmltler 

Wor«  (tw  wwtd  wirh  S  walii  Qn  40  Maltf  CW~ 

•  Nn   tuning     •  M^tcftes  50  ^nrti   toAd     •  Clean 
auipui  wiih  iD'M  harmonic  content     •  Pow&t 

dmpli<tii94    trinshsi-cnr    proiEectfltt    aoMinm    burnrjul 

•  Swttth  HTlects  2  CT^sTals  or  VFO  mpui     a   12 
VDC     •  2'3i/16  M  3-1M  «  4  In^has 

MFJ-40V.  Oprnpanion  VFO  .  127  95 

MFJ-IJDC.  IC  FTegijlai^d  Po*of  Supply, 

ttmp.  I^VDC  127  95 


95 


95 


Model  HK-2S19.95 

*  Seme  as  i-lK-L  les^bas* 
f^  ttxKc  who  wish  to 
ificorpof  ate  in  ttwlr 
own  Kcryer. 


Model  HK-3  $16.95 

*  Deluxe  Straight  ke/, 

»  H«flvy  base^  noneedtaatlAchtodesk. 

*  Velvet  smooth  action. 


AidatMliiy. 

•  DniiitKjai  ftiur  audio  to  reduce  %t^y^b»tt4 
ipmim.  ttmmw  km-  and  n*f)h  etched  QRM.  rhii. 
siaqic  cncfwa  background  r^ocse  GO  iM^  tSQ  Hi 
I^Uft  •  niOi»t«» '^^I'MQu*  Dunng  dci^lHI  QX.  end 
laQcfwinil  •  P+nrgS  tfulween  ph^iA  and  #»- 
catuat  or  eofinfct  tKt«fl«n  audk»  st^gi  lor  nwaiie' 
o{a#r«tpon  *  S«l*c:ratiie  frar^d^vdrn  iC  arciiv* 
Midio  rtit«>r  *  IJ94I4  Q  voiE  battery  •  4^^1/16  i 
>i  /4  ■  4  khchfli 


liFj'ZOOBX  Frequency  Slaridard 

P<Oip*aai  ¥lreng.  pTcHa  marfitTi.  ■wvrr  too.  Sfi.  or 
»  KHi   MBll  jfili}  VHf   rtgion 


«  EKCiu'Srrt  Crrcuurv  supprteSeS  4*1 
maffiirf^  ■  Uam^ri  «t  illnJ  fot  pcnilfw  idcr»1i- 
fic^mn  CMOS  IC  s^  *^ix«  i^antiltof  ourput  *  No- 
flirect  Eonr>echon  rttfi:«|.tait  ■  us«  9  i^oir 
b^Titrf  «  ifU!]u5t^a  rnmftktf  rot  i^ero  bestrr^  ri> 
WWV  *  S*irch  Mlacis  lOO  50,  35  KHi  or  OFF 
*  2-3^  t&  x  ;^tM  I  4  inch«ft 


HFJ-iOaOBX  Receiver  Rreseleclor 

Oaofiir  c«pr  *<*■*  irmpdAbta  mmaii  t 
tiqnai  3  to  &  ~^"  uniiii 

•  Itora  rhvi  2Q  dB  Um  ri4ilt  ptti^  <■  Sep«mt« 
■npul  amJ  output  tunntg  coniroii  giva  marirniiin 
^l«#n  and  RF  seJecli^^fy  to  tignirictntiy  t^^ 
0ui  0r-uan«|  s»gi^^i^  xta  tmititc*  inuo*  iwspoasbs 

•  DuJM  gaff  MOS  FET  fcK  lo*  n^iM.  iiroog  9>giul 
h«Afflir>Q  abtitiiH  «  Csmftlctaiy  itabtc  *  Of»- 
rirrtiied    leu    1P    ttrnj    30    MHi    «  9    V    turiery 

•  ?-t^a  »  3-5i^fi  m  5-9n«  inchas 


Model  HK-4  $44.95 

«  Combination  on  HKl  & 
HK  3  on  same  base. 
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Schottky: 
A  New  IC  Generation 

—  runs  significantly  cooler 


Progress  marches  on,  and 
that  holds  true  for  IC 
technology.  If  you  like  to 
work  with  TTL  logic,  there's 
a  new  type  of  IC  you  should 
be  aware  of  —  low- power 
Schottky,  This  logic  is  fairly 
new  and  is  \usi  starting  to  be 
advertised  widely,  so  you  will 
be  seeing  it  in  more  corv 
stnjction  projects  as  more 
authors  discover  its  value. 

So  what  is  lo%v-power 
Schottky?  It  is  basically  like 
TTL  tCs,  but  with  an  im- 
portant difference  -  the  in- 
put  lines  of  each  tC  are 
clamped  with  Schottky 
diodes  instead  of  regular 
TTL-style  diodes.  Fig.  1 
shows  a  typical  gate  input 
with  diodes.  The  diodes  are 
there  to  suppress  ringing  and 
overvoltages  on  the  input 
lines.  However,  standard 
TTL- type  diodes  have  rel- 
atively  high  shunt  capac- 
itance^ shunting  some  of  the 
signal  away  from  the  input 
This  limits  the  performance 
of  standard  ICs  to  about  20 
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Fig,  J,  Input  circuit  of  gate  or 
most  other  TTL  /CSf  for  that 
matter. 


to  50  MHz  or  so.  Now  add 

Schottky  diodes,  which  have 
dramatically  reduced  capac^ 
Stance  and  which  switch 
faster  with  less  signal  kept 
from  the  gate  input.  As  a 
result,  the  circuit  becomes 
faster;  Typical  tow-power 
Schottky  runs  more  than 
twice  as  fast  as  standard  TTL 
And  there  is  more.  The  cir- 
cuit elements  on  the  chip  can 
be  made  larger  (resistors), 
which  means  less  power  is 
consumed.  In  fact,  most  low- 
power  Schottky  runs  at  about 
1/5  the  power  consumption 
of  regular  TTL.  So  you  see, 
there  is  a  lot  to  gain,  both 
speed  wise  and  power  wise, 
with  low-power  Schottky. 

Low-power  Schottky  can 
also  offer  some  big  advan- 
tages circuitwise.  The  first 
advantage  is  that  low-power 
Schottky  can  be  plugged  in 
readily  in  place  of  standard 
TTL  ICs.  And  better  yet, 
circuit  changes  are  seldom 
required.  You  can  identify 
the  most  popular  7400  series 
by  the  addition  of  the  letters 
'TS**  between  the  '74"  and 
the  last  two  numbers.  So  a 
low-power  Schottky  (from 
here  on  "LS**)  part  would 
look  like  this:  74LS00,  which 
replaces  7400,  or  74LS90, 
which  replaces  7490,  Another 
advantage  is  the  increased 
speed,  of  course.  A  typical 
7490  TTL  decade  counter  IC 
will  work  to  about  20  to  25 
MHz.     A    74LS90    will    run 


from  about  32  to  40  MHz 
and  do  it  at  1/5  the  power 
drain  to  boot. 

The  reduced  power  drain 
has  great  implications.  Less 
drain  means  less  strain  on  the 
power  supply,  be  it  battery  or 
ac  type.  That  means  the 
batteries  last  longer,  or  there 
wilt  be  longer  life  for  the 
power  supply  voltage  reg- 
ulator, which  wilt  run  cooler. 
The  filter  capacitors  will  live 
longer  because  there  will  be 
less  ripple  on  them  and  thus 
less  self-heating.  Are  you  sure 
you  stilt  want  to  keep  using 
obsolete  TTL? 

But,  to  be  fair,  74LSs  do 
have  some  disadvantages. 
There  are  only  two  that  wilt 
really  concern  you.  The  first 
one  is  that  not  all  74-series 
TTL  have  directly  compatible 
74LS  cousins.  This  problem 
depends  upon  the  circuit  you 
are  using.  Prime  candidates 
are  the  one-shots  74121 
through  741 23,  There  may  be 
a  little  tweaking  of  the  RC 
networks  required  to  get  the 
necessary  pulse  width.  As  for 
any  others,  the  simplest  way 
to  locate  and  correct  a  prob- 
lem is  to  substitute  a  standard 
TTL  part  for  the  one  in 
question.  I  did  this  with  a 
counter,  where  a  single  74 LS 
part  had  to  drive  the  reset 
line  of  many  TTL  counters.  It 
didn't  work.  But  substituting 
a  standard  TTL  part  solved 
the  problem,  so  I  left  it  in. 
The   other    problem    is   that 


they  are  more  noise  sensitive 
than  regular  TTL.  But  with 
properly  designed  logic 
boards  with  good  grounds 
and  properly  laid  out  power 
buses  with  bypasses,  you 
shouldn't  have  any  problems. 
9096  of  the  time  you  can  just 
plug  in  a  74 LS  and  have  it 
work  perfectly,  so  remember 
that! 

Now  that  I  have  shown 
you  the  advantages  and  dis- 
advantages of  74LSs,  let's  get 
to  the  heart  of  the  matter  and 
look  at  some  real  life  appli- 
cations, ril  also  show  you  the 

results. 

Counters     can     readily 

benefit  from  74LSs-   I  have 

been  involved  with  the  design 

and   manufacture    of  several 

units  for  years,  and  74LSs 
have  helped  my  designs  tre- 
mendously. The  first  counter 
was  the  model  302,  and  it 
was  designed  in  the  fall  of 
1 975,  using  CMOS  and  3  TTL 
chips.  This  is  one  of  the  very 
first  pocket-size  frequency 
counters,  and  it  measured  fre- 
quency to  a  tittle  over  20 
MHz.  Battery  drain  was 
around  1 25  m A  -  a  little  stiff 
from  the  power  supply  of  4 
'*AA"-size  nicad  batteries. 
Recently,  I  switched  to 
74LSs  and  gained  plenty.  The 
frequency  range  easily  went 
to  30  MHz,  and  the  power 
drain  fell  to  under  100  mA  in 
the  worst  case!  None  of  the 
other  parts  were  changed. 
Looking  back  on  this  change 
now,  1  realize  that  the  LED 
display  in  this  counter  was 
the  biggest  current  drain  and 
not  the  TTL,  as  before.  It's  a 
nice  improvement 

Another  counter  was  in> 
proved  with  74LSs,  This  one 
was  my  bench  Heath  161103 
unit,  the  one  that  goes  to  1  80 
MHz  and  has  a  low-frequency 
multiplier.  I  replaced  all 
7490s,  about  16  of  them, 
with  74LS90s.  "Hien  the 
7475s  went,  alt  8  of  them. 
Then  I  replaced  the  74151s, 
the  7400,  the  7473s,  the 
7413,  and  so  on.  In  fact, 
most  of  the  ICs  were 
changed.  Only  the  ECL  stuff, 
an  op  amp,  and  the  7441 
nixie  drivers  stayed-  It 
worked    fairly    welli   but  re- 
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placing  IC2tl  with  the  old 
7473  was  necessary  to  cure  a 
problem  with  the  latching  of 
the  display.  It  then  worked  as 
well  as  before,  the  power 
consumption  dropped  to  30 
Watts  from  45  Watts,  and  the 
case  ran  a  little  cooler.  The 
timebase  stability  improved 
slightly,  and  the  power 
supply  was  dissipating  less 
heat  The  filter  capacitors  are 
still  being  run  within  their 
voltage  ratings.  In  all,  it  was  a 
successful  conversion.  It  cost 
$29.00  in  prime  quality  parts 


from  Active  Electronic  Safes 
of  Framingham  MA  to  do  the 
job. 

Another     gadget     that 

gained  from  74LSs  was  the 
Radio  Shack  ASCII  keyboard 
I  recently  built  for  a  data 
terminal.  It  '^features"  18 
old-fashioned  TTL  ICs.  The 
current  drain  was  500  mA 
average.  Then  I  switched  to 
74LSs,  I  was  able  to  change 
every  part  but  the  741 54, 
which  wasn't  available,  and 
the  two  7410s  -  74LS10s 
gave    me    trouble    here.   The 


result  was  an  ASCII  encoded 

keyboard  that  worked  well 
and  drew  only  150  mA 
average.  And  that  includes  a  9 
LED  display  that  shows  what 
ASCII  code  is  sent  when  a 
key  is  pressed.  Total  cost  was 
$12.00, 

I  would  like  to  make  a  few 
comments  concerning  these 
applications  before  closing. 
74LSs  can  be  more  expensive; 
the  7490s  run  44  cents  and 
the  74LS90s  run  85  cents  to 
$1.25  each,  as  ihis  Is  written. 
However,  Motorola  is  getting 


into  74LSs  something  big, 
and  that  should  help  to  cut 
prices.  Another  thing  is  that 
there  are  a  lot  of  quality  parts 
on  the  surplus  market  -  too 
early  for  junkj  I  guess,  and 
that  is  amazing.  I  bought 
some  74LSs  from  a  west 
coast  parts  house  that  is  well 
known  for  super  service  and 
for  selling  not  so  super  stuff 
(less  known).  I  received  some 
of  the  finest  parts  I  have  ever 
received  from  this  house!  So 
you  are  benefitting  now  and 
in  the  future,  ■ 
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...  at  last . 
your  shack  organized! 

A  beautify  I  piece  of  furniture  —  your  XYL  will  love  it! 

$13995  S-F  RADIO  DESK 
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and  Master  Charge  Accepted 
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6"  COLOB  CODED  RIBBON  CABLE 

With  14  Pm  Dual  In  Line  Gold  Plated 
Plugs  on  Each  End, 


Sl.OO  Each 
5/$4.Q0 

CRYSTAL- 1.344  MH^fi- SUM 
FERRITE  SLEEVE- SI. 25/Dozen 
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DATAK  COHP'S  ER-2  DIRECT  ETCH 
DRY  TRANSFER  RESIST  PATTERNS 

Package  of  8  sheets  mcludes  transis- 
tors, ICs,  edge  card  connectors, 
pads,  lines,  circles,  jogs,  1/16"  and 
1/32"  PC  tapes.  Simply  transfer  from 
sheet  to  copper  clad  board  and  etch. 


Iron  Powder  and  Ferrite 

TOROIDAL  COR 

Wide  selection  -  Large  stock 
Fast,  one-day  service 
Technical  data  with  each  order 
Write  for  free  Tech- Data-Flyer 

12033  Otsego  Street^     North^RoTIywood,    Calif.    91607 

In  Germany:    Elekfronikladen,    Wilhelm  -  MeJIies  Str.  88 
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Supplies) 

•  CONTINENTAL  SPECIALTIES 
(Breadboard in g  Devices) 

•  VECTOR  ELECTRONICS 
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•  OK  MACHINE  &  TOOL  CORP 
(Wire  Wrap  Supplies) 

CHICAGOLAND  ^  We  invite  you  to 
visit  our  retail  store,  open  daily  at 
10:00  A.M. 

WRITE  US  FOR  FREE  FLYER.        R18 


R.W.  ELECTRONICS.  INC 
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Use  Noise 

To  Tune  Your  Station 


build  this  simple  noise  generator 


For  several  years,  there 
have  been  quite  a  few 
noise  bridges  available.  The 
noise  generators  are  all  based 
on  the  use  of  noisy  diodes 
(usually  a  1N7S3|  6.8-volt 
zener,  back  biased)  which  go 
through  two  or  three  stages 
of  transistor  amplification 
and  then  into  the  various 
configurations  of  bridges. 
They  all  do  a  creditable  job, 
but  they  use  a  great  number 
of  components  and  draw  too 
much  current  I  have  trouble 
with  every  one  I  build,  be- 
cause ft  is  not  possible  to 
build  two  generators  that 
would  put  out  the  same 
broad  band  of  noise. 

A  noise  bridge  is  a  must 


for  mobile  operation,  where 
the  mobile  antennas  have  a 
high  0  and  should  be 
operated  at  very  close  to 
resonance.  Using  a  bridge, 
you  can  QSY  quickly  and 
readjust  the  top  section  of 
the  antenna  for  exact 
resonance.  Pius  or  minus  10 
kHz  Is  about  the  tolerable 
excursion. 

During  the  war  in  1942,  1 
was  doing  some  research  at 
the  radiation  laboratory  at 
MIT,  Cambridge  MA.  We 
needed  a  "white  noise" 
source  for  jamming  enemy 
radar.  Recently,  recalling  that 
tube-version  white  noise 
generator,  !  built  and  tested  a 
transistor  version.  The  results 
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Fig.  h  Diagram  layout  for  tfie  noise  generator  Note  the 
special  layout  wiring  arrangement  for  the  output  circuit  Both 
capacitor  leads  are  the  same  length,  and  they  terminate  at  one 
solder  lug  on  the  DET  coax  fitting.  Keep  the  potentiometer 
leads  as  short  as  possible, 


were  far  superior  to  any  of 
the  systems  I  tried  with  the 
noise  diode.  Some  diodes 
were  so  noisy  that  little 
amplification  was  needed; 
others  made  so  little  noise 
that  even  three  stages  of 
amplification  were  not 
enough,  to  say  nothing  of  the 
undesirable  added  curtmt 
consumption. 

How  does  this  new  circuit 
generate  such  a  wide  band  of 
frequencies?  This  oscillator 
may  be  described  as  a  self- 
quenching  device  whtch  is 
capable  of  generating  square 
wave  pulses  with  nearly  ideal 
square  wave*  We  know  that  a 
pure  sine  wave  does  not 
contain  any  harmonics.  A 
sine  wave  with  some  distor- 
tion generates  some  har- 
monics. A  "perfect"  square 
wave  generator  will  produce 
its  fundamental  frequency 
plus  all  the  higher  frequencies 
to  infinity.  With  the  materials 
used  to  produce  this  "per- 
fect*' square  wave,  we  find 
that  the  usable  bandwidth  is 
actually  far  short  of  infinity. 
Lacking  sophisticated  mea- 
suring equipment,  my  tests 
indicate  that  the  usable  noise 
frequency  is  from  somewhere 
around  500    kHz  to  far  be- 


yond 30  MHz,  the  amplitude 
remaining  quite  constant  over 
the  entire  bandwidth. 

Oscillation  starts  at  VA  to 
2  volts  and  continues  at  a 
nearly  constant  level  on  all 
the  HFs  up  to  20  volts.  At  3 
voltSj  the  current  drawn  is 
about  200  microamps.  At  20 
volts,  the  current  drawn  is 
about  6  mill  lamps.  This  is 
ideal,  whether  you  want  to 
use  the  bridge  with  two  A  A 
celts,  a  9 -volt  transistor  radio 
battery,  or  13  volts  from 
your  car  battery. 

Several  types  of  NPN  tran- 
sistors,  high  gain  and  in  metal 
can  or  plastic,  were  tried. 
Most  of  them  worked;  how- 
ever, I  found  that  2N2222 
transistors  are  the  most  easily 
obtained.  They  are  cheap, 
and  I  recommend  them. 

There  are  three  com- 
ponents that  must  be  given 
special  notice.  They  are  the 
RFC,  the  number  of  turns  on 
the  toroid  and  the  manner  in 
which  they  are  wound,  and 
the  disc  ceramic  capacitors. 
The  .01  disc  capacitors  must 
be  the  1,000-volt  variety. 
Several  dozen  units  have  been 
built  and  sold  with  no  prob- 
lem, with  these  precautions 
taken. 

The  RFC  consists  of  24  to 
26  turns  of  enamel  #26  to 
#30  wire  wound  on  a  form 
about  4  to  6  mm  (3/1 6  to  1  /4 
inch)  in  diameter  and  about 
17  mm  long  (11/16").  The 
form  to  hold  the  wire  may  be 
any  reasonably  good  insu- 
lator, such  as  a  plastic 
knitting  needle  or  a  piece  of 
#8  house  wire  with  the  wire 
removed  from  the  plastic 
insulation  and  a  wooden 
match  stick  inserted  in  place 
of  the  wire  to  make  it  rigid,  A 
1/2-Watt  ohmlte-type  of  re- 
sistor, more  than  100,000 
Ohms,  also  worked  fine. 

The  toroid  coil  is  wound 
on  a  T-50-2  (red  mix)  core. 
The  core  is  rated  for  use 
between  500  kHz  and  30 
MHz. 

For  the  primary  winding 
on  the  core,  which  will 
connect  to  the  transistor 
collector  and  to  the  positive 
voltage^  wind  24  turns  as 
follows:    Hold   the  toroid  in 
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Fig.  2  PC  board  —  actual  size. 
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your  fingers,  in  a  horizontal 
plane,  and  malce  the  first  turn 
with  the  starting  end  of  the 
wire  sticking  up  out  of  the 
core  about  5  cm  (2  inches). 
Now  make  the  first  turn  so 
that  the  long  end  of  the  wire 
will  come  out  of  the  toroid 
on  the  ri^t  side  of  the  start- 
ing  wire.  The  next  turn 
will  come  out  of  the  toroid 
on  the  left  side  of  the  starting 
wire.  The  completed  primary 
winding  will  have  a  bundle  of 
24  turns,  or  \2  turns  on  each 
side  of  the  surting  wire.  By 
doing  this,  we  have  a  coil 
with  minimum  stray  capaci- 
tance coypling  between 
primary  and  secondary. 

The  secondary,  or  output 
wjndingi  will  be  12  turns  of 
bifrlar,  wound  and  connected 
to  give  a  total  of  24  turns- 
Cut  two  pieces  of  the  same 
enamel  wire  about  40  cm 
(16")  long.  Put  two  ends 
together  in  a  vise^  and  twist 
them  about  1  twist  per  cm 
(2/2  twists  per  inch).  Wind 
twelve  turns  on  the  toroid^ 
leaving  about  5  cm  (2")  of 
wire  out  of  the  toroid  on 
both  ends.  Use  a  pocket  knife 
to  carefully  remove  all  the 
enamel  far  enough  back 
toward  the  toroid  so  that  you 
can  cut  off  the  excess  length 
not  needed  for  making  the 
connections     to     the     coax 

connectors,  bearing  in  mind 
that  the  two  outside  ends  of 
the  winding  should  be  exactly 
the  same  length. 

Select  a  wire  from  each 
eftd  of  the  winding  and  test 
with  an  ohmmeter  to  find 
two  wires  that  do  not  show 
continuity.  Connect  those 
two  wires  together.  Now  you 
should  test  to  make  sure  that 
you  do  have  continuity  on 
the  remaining  two  wires.  This 
gives    you    the    two    bi filar 


windings  in  series,  with  a 
center-tap,  or  24  total  turns. 
Adjust  these  windings  on  the 
toroid  core  so  that  the  pri- 
mary and  secondary  windings 
have  equal  spacing  between 
the  two  coils  on  both  sides. 

The  toroid  core  with  its 
windings  should  be  mounted 
on  a  small  plastic  or  wood 
pillar  about  2  mm  (5/8")  long 
and  cemented  on  the  PC 
board*  The  white  silicone 
cement  available  at  nearly 
any  store  is  ideal  for  this 
purpose. 

Refer    to    the    PC    board 

layout*  Follow  the  pattern 
quite  closely  and  all  the  parts 
will  fit  nicely  into  place.  The 
values  of  all  the  components 
are  indicated  in  Fig.  1.  The 
diagram  showing  the  Rx  pot^ 
the  360  pF  variable  capacitor, 
the  180  pF  fixed  capacitor, 
and  two  coax  connectors 
should  be  studied  and  used  as 
a  guide  for  making  it  a 
balanced  system.  That  is,  the 
lead  lengths  of  the  fixed  180 
pF  capacitor  should  be  the 
same  length  as  the  lead  of  the 
360  pF  variable  where  they 
connect  to  a  solder  lug  at  the 
detector  (DET)  output  coax 
fitting.  The  lead  to  the 
100-Ohm  ohmite  pot  should 
be  as  short  as  possible.  The 
PC  board  is  shown  actual  size, 
and  it  may  be  used  as  a 
template  to  make  smalt 
punch  marks  on  the  copper 
foil.  All  of  my  boards  were 
laid  out  using  G-C  Elec- 
tronics' .080"  printed  circuit 
drafting  tape  available  at 
nearly  all  electronic  stores. 

With  all  the  components  in 
place  and  soldered,  you  are 
ready  to  test  the  unit.  Run  an 
antenna  wire  or  coax  from 
your  receiver  to  the  output  of 
the     noise    generator.     Even 


though  you  do  not  use  a 
piece  of  coax  at  this  time,  a 
single  wire  from  the  receiver 
antenna  input  connected  to 
either  one  of  the  output  wires 
will  permit  a  strong  signal  to 
be  heard  if  the  system  oscil- 
lates. Apply  5  to  10  volts  to 
the  noise  generator  with  the 
proper  polarity,  and  there 
should  be  ample  noise.  Check 
for  oscillation  at  V/i  volts  or 
2  volts,  then  increase  the  volt- 
age to  as  high  as  20  volts.  No 
noticeable  change  in  noise 
level  should  take  place  if  the 
system   is  working  properly. 

As  shown  in  the  diagram, 
one  of  the  outside  bifilar 
wires  will  go  to  the  nearest 
outside  lug  on  the  100-Ohm 
poL  Also,  the  stator  of  the 
variable  capacitor  will  go  to 
this  same  point*  The  center 
lug  on  the  pot  and  the  rotor 
tab  from  the  variable  capaci- 
tor go  to  gfoundj  which 
should  be  the  lead  connected 
to  a  solder  tug  under  one  of 
the  four  bolts  holding  the 
detector  coax  connector. 
Next,  connect  the  center-tap 
wires  from  the  toroid  winding 
to  the  detector  coax  fitting 
center  lead.  The  remaining 
single  wire  from  the  toroid 
winding  will  connect  to  the 
Zx  coax  fitting  center  lead. 
At  the  same  connector,  solder 
one  end  of  the  180  pF  silver- 
mica  capacitor  to  the  center 
conductor  and  the  other  end 
of  the  capacitor  to  ground  at 
the  same  detector  coax 
fitting.  Short  leads  from  the 
toroid  should  be  equal  in 
length  to  maintain  a  good 
balance. 

The  potentiometer  (vari* 
able  resistance)  will  be 
labeled  Rx.  The  variable 
capacitor  will  be  labeled  Cx, 
with  a  center  position  which 
will    be    used   for   measuring 


circuits  with  neither  inductive 
nor  capacltive  reactance.  The 
coax  fitting  thai  has  the  cen- 
ter tap  of  the  toroid  winding 
will  be  labeled  detector.  (In 
this  case,  it  will  be  your 
receiver.)  The  third  wire  will 
go  to  the  other  coax  fitting 
and  will  be  labeled  Zx,  which 
means  the  "unknown  imped- 
ance," such  as  an  antenna 
system,  coil-capacitor  com- 
bination, etc. 

Calibrate    the    Rx    poten- 
tiometer   by   using  an   ohm- 
meter  which   has  reasonably 
good     ohmic     calibration. 
Calibration  points  should  be 
made  at  10,  20,  30,  40,  50, 
75,     and     100    Ohms,    The 
radius    for    your   calibration 
marks  should   coincide   with 
the  dial  pointer  that  you  use* 
Now  you  may  check   the 
use  of  the  variable  capacitor- 
First,    suppose   you    insert  a 
50-Ohm  noninductive  resistor 
with  short  leads  into  the  Zx 
outlet.    Carefully    null    both 
dials    for    the   deepest   null. 
Remove  the  resistor  and  sol- 
der on  two  leads  about  20 
cm  (8**)  long-  Connect  these 
leads  to  the  Zx  outlet.  You 
will  now  have  to  adjust  the 
variable  capacitor  to  regain  a 
deep    null,    tuning    out    the 
inductive     reactance.     Then 
repeal  the  same  process  with 
a    50    to    100    pF   capacitor 
connected  in  parallel  with  the 
resistor.   Note   that  the  vari- 
able capacitor  must  now  be 
adjusted  to  the  opposite  side 
of  center  to  obtain  a  null  and 
tune  out  the  capacitive  reac- 
tance. You  may  calibrate  the 
capacitor  dial,  if  you   wish, 
but    t    just   eyeball    the  dial 
pointer  and  approximate  the 
value   of  reactance   as   being 
somewhere  between  0  {at  the 
center  of  the  dial  adjustment) 
and    180    pF    capacitive    or 
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inductive. 

Now  you  are  ready  to  put 
the  instrument  to  use.  Con- 
nect a  receiver  to  the  detector 
via  a  short  piece  of  coaX  and 
connect  the  antenna  to  the 
Rx  connector.  With  the 
instrument  turned  on,  you 
should  hear  a  husky  roar 
from  the  receiver.  With  the 
Cx  dial  set  at  the  half  scale 
position  and  the  Zx  dial  set  at 
about  50  Ohms  J  tune  the 
receiver  until  you  hear  a 
partial  null  of  the  noise. 
When    you    get   a    minimum 


noise  dip;  adjust  the  Rx  and 
Cx  and  the  receiver  tuning  for 
a  complete  null.  The  receiver 
dial  will  tell  you  where  the 
antenna  is  resonant.  On 
doublet  antennas,  the  null 
will  be  fairly  sharp  —  ±10 
kHz.  On  a  high-Q  mobile  an- 
tenna, the  null  will  be  very 
sharp  —  ±2  kHz, 

For  mobile  antennas  with 
an  impedance  of  30  to  75 
Ohms,  on  which  a  short  trans- 
mission line  is  usedj  !  would 
no%  worry  about  impedance 
rtiatching.    The    exception   is 


that  the  Atlas  and  other  solid 
state  transmitters  must  work 
into  50  Ohms,  or  they  will 
not  load  up.  This  is  an  excel* 
lent  system  and  requires  the 
operator  to  definitely  design 
the  antenna  system  to  have  a 
50-Ohm  feedpoint  imped- 
ance. (Many  matching  sys- 
tems not  properly  adjusted 
cause  more  loss  than  there 
would  be  without  them.) 

Below  30  Ohms,  I  would 
definitely  use  a  matching 
system.  A  fixed  capacitor  at 
the   base  of  the  antenna  to 


ground  was  never  satisfactory 
for  me.  The  more  usual  7  to 
10  turns  of  #10  or  #8  wire 
about  4  cm  (IVi'')  diameter 
do  a  good  job  on  75,  and  a 
few  less  turns  do  a  good  job 
on  40.  1  would  like  to  point 
out  that  a  mobile  antenna 
feedpoint  impedance  is  de- 
pendent upon  the  location  of 
the  "center"  loading  coil.  The 
longer  the  top  section  is  (and 
fewer  the  turns  in  the  loading 
coil),  the  higher  the  feedpoint 
impedance  will  be,  within 
reason.  ■ 


AMATEUR 
TELEVISION 

ON 
439.85  MHz 


INTERESTED?  ACTIVITY  IS 

INCREASING  EVERYWHERE 
YOU  CAN  GET  ACTIVE  IN  YOUR 
AREA  WITH  OUR  PRODUCTS* 

AM1B  FSTV  CONVERTER 
complete  „..._„ $150-**^ 

A,XtOB  rSTV  TRANSMITTER 

complefe ..*,*.„  S385,o*> 

CALL  811 -336-4775,OR  WRITE  US, 
FOR  COMPLETE  DETAILS 

APTRON 


PO  BOX  323 
BLOOMINGTON,JNDIANA,47401 


Sete'  1^066  <&  Sj^eneez 
SieettomcA 

1465  WELLS  STATION  ROAD 

MEMPHIS.  TENN.  38108 
PH  (901)  683-9125—685-8461 

Authorized  Dealer 

DRAKE— ICOM— KENWOOD 
REGENCY— TEMPO— DENTRON 


CALL  OR  WRITE 
FOR  BEST  DEAL 


S39 


I3IS  BLUFF  CITY  HWy..  BRISTOL.  TN.  37G2ff 

O^dJk  £i€ctt0ftic4  9mc. 

Quatity  Efecfmnfcs  Department  Store 


YAESUHFSSBFT-101E 
160  thru  10MS799,"  Retail 

COMPLETE  LINES 
TEMPO 

KDK 

HYGAm 

DENTRON 

CUSHCRAFT 

LARSEN 


WRITE  FOR 
SPECIAL  PRICES 


CALL  BOB  BROWN  WA4HAA 
FOR  SPECIAL  QUOTE 
61 S-764-0831  or  9BS-5343      R2i 


KAUFMAN  BALUN 

watertight      •     BALUN 


1-1    impedance   match 

Fordipoles^  beums^  inverted 
and  quads 


V 


It 


•  Center  insulator  with  BALUN  $13.50 
"  Center     insiilator      without      BALUN 

$8.50 

*  Dragon  Fly  antenna  construction  sheet 
&nd  drawing  $2.00 

postpaid  USA 

Patent  No. 

D219106 


3KwPEP 
4  Ounces 
Q1  Ferrite 


KAUFMAN  INDUSTRIES 
603-424-2358 
3  SHORT  ST 

REEDS  FERRY  NH  03054 


K6 


# 


^ 


BC-206 


Frequency  Counter 

FM  -  AM  -  SSB  ^  CW 

Operates  with  all  transceivers 


Frequency  range  2,000  kHz  to  199.999  MHz 
Display  6  digit  V^"  LED  display 

•  Input  sensitivity  100  MV  @  50  Ohms 

•  Gate  time  80  Ms 

•  Stability  .001% 

•  Source  Current  500  mA 

•  Max  power  200  Watts 

•  Size  1  5/6"H  X  3-l/8"W  x  ^3/8"D 

•  Fully  assembled,  not  a  kit. 

•  $149.50  shipped  PP,  CA  res.  add  6% 

IkT r"^  rf^    DEALERS  WELCOME 

JNOU-   COMPANIES 


1275  N,  Grove  St. 
Anaheim  CA  92806 


M10 


NEW 


for  '78 


TfiB  FM  Deviation  Me^ter  Anions 

$189 


inM- 


> 


less    batteries 
and     crystals 

ECiVI-SB  MK-II  fm  modulatioti  meter 

■  Now  used  by  the  U.S.  Government  in 
over  50  locations 

•  All  new  unbreakable  A,B.S.  cabinet 

•  0-6  kHz  peak  reading  linear  scale 

■  Operates  25  MHz  to  SOO  MHz 

■  Crystal  controlled  for  easy  operation 

■  Audio/Scope  output  with  earphone 

■  Options:  NIC  AD  power  PAK  $34.95 

Charger  $39,95 

Wnre  or  c^il  for  compiere  in  for  matt  on.  Send 
ch&ck  or  rnomy  order  for  St 89.  Shipping 
prepaid  m  US.  trtdiana  residents  add  4%  safes 
tax.  Crystals  $7,95  each. 

ECM  Corporation 
412  N,  Wei n bach  Ave 
EvansvHIe    IN   47711 
I 812-476-2121  E1 


ECM 
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(80-10  HD)     (Not  to  Scale) 

WORLD'S  LARGEST  SPECIALISTS  IN  THE  DESIGNING,  DEVELOPING  AND 
MANUFACTURING  OF  "NO  COIL.  NO  TRAP"  ANTENNA  SYSTEMS. 

half  size  •  full  performance 
multi-band  HF  communications  antennas 


We're  Pleased  to  Introduce  Two  New  Models 
Specifically  Designed  for  the  Novice  or  Technician 


80-10  HD(N/T) 
80-40HD(N/T) 


69'  overall  letigjth 
. , ,  lor  80/40/20/1  5/10  riiHer  coverage  . 

-I  69'  overall  leiifjlh 


, . ,  for  80/40  iiietpr  rovprage    


S84,50 


../ .S6;L75 


ISfi  aiiletma  Inner  required.  Completely  factory 
assembled  and  tuned  specifically  for  the  novice/ 
lechniciati     band.^.     Both     iitodeU     can     be    easiH' 


re-tuned  for  higher  lit*ense  cta^>  alUtcalioii^  in  jnsi  u 
few  niiniites. 


HOW  GOOD  ARE  THE  MOR-GAIN  HD  DIPOLES?  HERE  ARE  A  FEW  UNSOLICITED 
COMMENTS  FROM  MGR-GAIN  USERS: 

■  /  can  only  give  glowiifg  reports  about  t( .  - .  WA2IRN 

■  There  is  no  better  antenna  at  any  price  .  -  •  'ft9QrO 

ft  has  given  me  excellent  sennce  and  results  .  .  .  W6CZS 
no  traps-  no  coils  -  no  stubs  -  no  capacitors 


MOR'G AIN  HO  DIPOLES  .  ,  .  •One  half  the  length  of  conventional 
Tialf-wAi^^  dipgles.  •  Multi-band,  Multi-frequericy.  •  Mlai^innijrn  affi- 
ciency  —  no  traps,  loading  coilf.  Or  »tubf.  •  Fully  as&embled  and 
pra-tiined  —  no  mwsuring,  no  cutting.  •All  weathsr  rated  —  1  KW  AM, 
2.5    KW   CW  or  PEP   SSB.  •  Provan  parformance  —  mora  than  1  5,0D0 


hava  boan  dslivered.  •  Par  ml  t  ut«  of  th«  full  capabititiet  of  today's 
5-band  Kcvrs.  •  Ona  faadllna  for  operation  on  all  bandt.  •  Uovwart 
coit/banafit  antanna  on  the  rnarkat  today^  •Fast  QSY  —  no  faadUna 
luvitchlnfi.  •  HlghflsT  parformanca  for  tha  Novica  as  wall  ai  Ihe 
^Ktrs-Class  Op. 


exclusive  66  foot.  75-lOmeter  dipoles 


■  Alt  modals  abova  ara  lurnlshiad  with  crtmp/«older  tugs. 

■  am  modat»  can  ha  furnishad  with  a  SO -239  female  coa^cial  connector 
at  additional  cost.  The  SO-239  nr%ata<  with  the  standard  PL-259  mala 
coaxial  cabta  connector.  To  order  tht*  factory  installed  option,  add  the 
tatter  *A*  after  ttia  modal  number.  Example:  40-20  HD/A. 

■  75  mater  models  are  factory  tuned  to  reionate  at  3950  kHx.  (SP) 
models  are  factory  tuned  to  resonate  at  3800  kHz,  80  malar  modali  are 
factory  Tunad  to  resonate  at  3650  kH£.  Saa  VSWR  curves  for  other 
racongnca  data. 

#  76  40%  Copper  Wefd  wire  annealed  so  it  handle  like  soft  Copper 

wife    -    Rated    for    better    than    fufl    legal    pawer   AM/CW  or 

SSB- Coax/at  or  Balanced  SO  to  IS  ohm  feed  fine  -  VSWB  under  1.5 

to    t  at  most  heights  ^  Staml&s  Sieet  hardware  —  Drop  Proof 

Insulators  **  Terr i fie  Performance  —  No  coils  or  traps  to  break  down 

or  change  under  weather  conditions  —  Completely  Assembled  ready 

to  put  up  -  Guaranteed  1  year  -  ONE  DESIGN  DOES  IT  ALL: 

75^WHD  -  ONL  Y  StZOOA  8AN0I 


MODEL 

4O20H0 
8O40  HO 

75-40  HO 

75-40  HD  (SP) 

75^20  HD 

7S20  HD  (SP) 

7S10HD 

7ST0HD  ISP) 

80-10  HO 


15 


BANDS 

40/20 

80/40  + 

75/40 

75/40 

75/40/20 

75/40/20 

75/40/20/15/10 

75/40/20/15/10 


PRICE 

WEIGHT 

LENGTH 

1 01/ Kg  J 

(Ft/Mtri) 

$49,50 

26/73 

36/10.9 

57  50 

41/1.15 

69/21,0 

55.00 

40/1  12 

66/20.1 

57.50 

40/1.12 

66/20.1 

66  50 

44/1.23 

66/20.1 

66.50 

44/1.23 

66/20.  T 

74.50 

48/1,34 

66/20  1 

74.50 

48/1.34 

66/20.  T 

76.S0 

50/1.40 

69/21  0 

UJHY 

moR  Gdin? 


2200  T  South  4th  Street 

Leavenworth,  Kansas  66048 

(913)  682-3142 

Mondav Friday:  9AIVI'5PM  CST 


80/40/20/15/10 
please  write  for  fuliy  descriptive  d-page  brochure. 
Contact  your  favorite  dealer  or  order  direct  from  Mor-Gam. 

NOVICE  LICENSE  OPERATION.  The  MQRGAIN  HD  Dipole  ts  the  ideal  anienna  fot  the  new  or  Novice  operator.  A$  the 
Novice  progresses  lo  higher  license  classes,  he  can  easrly  re-tune  the  HD  Dipole  to  the  new  h^equencies  of  his  higher 
frequency  privileges.  The  HD  Dipole  is  thus  a  one  time  investmcf^t.  HD  Dipoles  are  available  for  all  Novice  frequencies. 
LEAST  COST.  Dollar  for  dollar,  the  HO  dipoles  are  the  highest  performance,  least  cost  multi-band  antennas  on  the  market 
today-  Fof  Example:  the  5  band  75-10  HO  dipole  costs  less  than  SI  5.00  per  band  -  an  unbeatable  low  cost. 
LIMITED   REAL   ESTATE.  Where  real  estate  for  antenna  instaltation  h  linrfitedp  the  HD  dipole  is  the  ideal  solution. 
Operation  on  80/75/40  meters  i^  now  possible  since  ihe  HD  dipole  is  only  half  the  length  of  a  conventional  half-wave 
dipole.  For  all-around  operation,  the  HD  dipole  will  outperform  any  trap  loaded  horizontal  or  vertical  dipole. 
Abt^uQ  Models  furrtished  with  lug  ESfmmotioni^  Cap-fomciile  SO'239  connector  asstunibty  -  S3.75  additional.  Include  S2.S0  for  Shipping 

a  (n.ura.w  ».i,h  your  <>rder.  ^^^^     Amerjcard,     Visa,     and 

Mastercharge  are  available. 


titdtifen  \fmi^ 
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Andrew  Ring 
267  Middle  Ro^d 
Yarmouth  ME  04096 


How  To  Thwart 
Ma^s  Dial  System 


Touchtone^'^-to-d'ial  converter 


Photos  by  Ronald  Turtiit 


There  are  still  many 
towns  and  cities  that  do 
not  have  touchtoneTM  tele- 
phone facilities,  and  it  looks 
as  though  this  will  be  the  case 
for  quite  some  time  to  come. 
But  you  who  live  in  these 
areas  now  can  enjoy  the  ease 
and  convenience  of  making 
calls  by  pushing  buttons.  You 
can  also  have  the  fun  of 
building  your  push-button 
phone  converter 

The  circuit  described  here 
i^es  two   Motorola    ICs   and 


one  common  gate  IC-  Twelve 
push-button  switches  are  con* 
nee  ted  to  an  MCI  441 9, 
which  accepts  a  2  of  7 
grounded  input  and  gives  a 
binary  coded  output  corre- 
sponding to  the  button 
pushed.  The  second  IC,  an 
MCI  4408  or  MCI 4409, 
accepts  the  BCD  input  and 
outputs  two  signals.  The  OPL 
output  gives  a  burst  of  pulses 
equal  to  the  number  desired. 
The  DRO  output  goes  high  at 
the    beginning   of   the   pulse 
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burst  and  goes  low  after  the 
last  puisa  in  that  digit  if  the 
14409  is  used.  In  the  14408, 
DRO  will  go  high  at  the  same 
time  but  will  remain  high 
until  the  last  pulse  of  the  last 
digit  of  the  number  called. 
Two  other  inputs  used  in  this 
circuit  are  CRQ  and  RED. 
When  CRQ  is  taken  low 
(Vss),  internal  counters  are 
reset,  and  the  IC  is  made 
ready  for  the  next  call, 

A  very  nice  feature  of  this 
chip  is  the  nnemory.  Each 
number  called  —  up  to  16 
digits  long  —  is  entered  into 
memory  and  remains  there 
until  power  is  removed  or 
another  call  is  made.  This 
number  can  be  recalled 
simply  by  resetting  with  CRQ 
and  then  taking  RED  low.  Of 
course,  only  the  last  number 
called  will  be  in  memory,  but 
maybe  some  computer  nut 
reading  this  will  find  away  to 
connect  some  RAM  or  ROM 
to  the  BCD  input  and  store 
many  numbers.  If  someone 
docs,  I  hope  he  will  drop  me 
a  line  and  tell  me  how, 

The  data  sheet  that  comes 
with  the  MCI  4409  has  a  very 
complete  schematic  of  a 
modified  Western  Electric 
K-500  telephone,  so  I  will  not 
describe  that  here.  The  push- 
button  telephone  converter  is 


DIAL 
PULSEn 


KPJ 


VSS 


VSS 


for  the  person  who  may  not 
want  to  modify  his  phone  to 
that  extent  or  perhaps  not 
want  to  use  a  phone  at  all. 
How  about  replacing  the  push- 
buttons with  a  handful  of 
relays  and  connecting  the 
output  directly  to  the  phone 
lines  for  use  in  a  repeater 
station  without  tone  facili* 
ties?  In  any  case,  Ma  Bell 
would  probably  like  to  have 
something  to  say  about  itj 
but  that's  between  you  and 


Fig,  h 

Ma  BelL 

fncidentally,  beware  of  the 
push-button  connection 
shown  on  the  MC14409 
sheet.  It's  wrong.  Use  the  one 
on  the  MCI  441 9  sheet  or  the 
one  described  here.  If  you 
prefer  a  push-button  pad  with 
the  buttons  laid  out  in  the 
standard  ad  ding-machine 
format,  as  I  do,  most  pads 
can  be  disassembled  and  the 
buttons  rearranged.  One 
exception    is    the   Chomerlcs 


pad.  The  one  I  like  best  is 
made  by  Automatic  Electric 
and  can  be  purchased  from 
Meshna  in  Lynn  MA  for 
about  $7,  The  button  action 
is  very  nice,  and  it  can  be 
rearranged  easily. 

The  purpose  of  the 
CD4001  is  to  activate  the 
CRQ  input  when  *  is  de- 
pressed and  the  redial  feature 
when  #  is  depressed.  This 
leaves  one  NOR  gate  for 
future  use,  if  desired. 
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Fig,  2.  PC  board  —  foil  side. 


Fig.  J.  PC  board  —  component  side. 
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Outputs  from  pins  11  and 
12  are  amplified  by  Ql  and 
04  and  drive  the  two  relays. 
Connection  to  any  telephone 
is  extremely  simple.  Dis- 
connect one  lead  from  the 
dial  pulser  Inside  the  tele- 
phone, and  connect  the  NC 
contacts  of  RLl  in  series  with 
this  lead  and  the  network. 
This  is  enou^  to  make  the 
system  work.  However,  the 
clicks  in  the  earphone  will  be 
quite  loud.  If  this  is  objec- 
tionable^ run  2  more  wires, 
and  connect  the  NO  contacis 


of  RL2  across  the  earphone- 
This  will  mute  the  earphone 
while  the  pulsing  is  going  on. 

Addition  of  this  converter 
will  not  change  the  operation 
of  your  original  rotary  dial. 
Either  the  old  dial  or  the  new 
push-buttons  may  be  used  to 
ring  up  a  number. 

The  use  of  CMOS  chips 
makes  an  on/off  switch  un- 
necessary* Use  good  batteries, 
and  you  should  find  their  life 
quite  long,  A  A  alkaline  cells 
will  do  fine. 

Happy  button-pushing,  ■ 


pBfts  List 

R1 

100  Ohm,  y*  Watt 

R2,R3 

100k  Ohm,%  Watt 

CnC2 

.04 

ca,c4 

.022 

CB 

100  mF,  12  volt 

D1 ,  D3 

1 N4004 

Q1.Q4 

2N3906 

Q2,  Q3 

2N2222 

U1 

CD4001  Tri-Tek.  Glendale  AZ 

U2 

MC14419  Tri-Tek,  Glendale  AZ 

U3 

MC144D9  Tn-Tek,  Glendale  AZ 

LI 

4.7  mH,  Cramer  ESectric,  Newton  MA 

KP1 

1 2  DPS!  push-tjtJttcms or  1 2  SPSTT  pyih-buttons  with 

diodes,  as  shown 

B1 

four  1  >4-volt  cells  in  series 

RL1,RL2 

6-voft  coil,  SPOT  contacts,  Tri-Tek 

HIGH  PERFORMANCE 
CONVERTER  AND  PRE-AMP  FOR 


Model 
C-432A  [408] 


UHF  Converter 


•  CtMiverts  432  or  43S  MHi  ta  29  MHi.  (fe  sure  to  specify  ttw  Input  rrequency 
you  warn} 

•  2  tifficft  Rf  stag,es  using  low  nolK  |l-ffTS  eflmlnates  the  need  fo«  d  MpJirate 
UHF  pr^-itmp 

#SpeckAl    RCA    duat-^garte    MOSftT    ml  vet    givei    good    conversion    gtin    and 
mlnifnuin  crois  mod^jlstlon 

#Hl^h  frequency  quartz  £jy«r«i  osclllAtof  and  multlpler  sfdges  use   1.2  CHi 
UAniiiaor^  for  mAKlmum  efficiency 

•  Conversion  g^lii  is  more  than  20  dB  (typkally  25  dS)  ttierefpre  assuring  you  ,  I 
miciovolt  sensitivity  when  used  with  an  average  commurti  cat  ions  reccJvet 

•  luu  connect  a  simple  turnstHe  antenna  fsee  Nov,  ^77  of  73  Magaflne}  and  a  12 
Vdlts  DC  power  source  (only  30  rtiA  required)  and  you're  ready  to  receive^ 

SEE  OUi  OTHll  no  DUCTS  IN  THE  FULL  FACt  AD  Of  THE  DECEMBER  I  »77  ISSUE  OI 
WRITt  FOR  CATALOG  SHEET, 


Low  Noise  • 
For  29  MHz. 


Gain  Pre-Amp 


Model 
201-29 


•  3S  to  40  d6  power  gain  m  29  MHi  wltti  a  nofse  Figyre  of  only  2.0  dB  and  a  band- 
width of  »  MHi 

•Makes  reception  ol   OSCAR  possible  even  with   low  cost  receivers  or  old 
re^ce{ver&  with  poor  ieii!SJtlvlt.y  at  29  jNtHz 

•  Two  RF  stages  using  dual^gAle  MOSFETS 

•  Manual  gain  control  and  provision  for  AGC 

•  Requires  I Z  volt^  DC  ai   10  mA. 

for  iniiBecHate  ^tlpivient  c»l  cW^ct  Htm  call  <2 1 2)  46S-Z7Z0  or  mall  yoir  order  wHti 
pjiyment  plm  St^OO  fof  aIv  in«ll  foe 


VANGUARD  LABS 

19B-23  Jamaica  Ava. 

HolltQ,  NY  11423 


VI 


Ht    * 


(95  Stood  Alone  Video  Terminol 


^  3 


5:8?';-,  tH«.x>.'v1Tl=t"l'=:.>ri.-.  liT-^^t-^rr  |  ♦"♦ti- 

'  -'  #1: V V-  ••*  s'*  **i  +  +  -  /  n  1  ■■? 4Sh7>r5 '  •  -^  -  'y7 


SCT-lOO  FEATURES: 
"164  X  IS  line  format  with  128  displayable  efuit actors 

I  Serial  ASCU  or  BAUDOT  with  multiple  Baud  mtes 
'     •$187  Assembled  or  $157  Kit  (Parlitil  Kit  $95) 

•  Full  cursor  control  with  scrolling  and  paging 
•  On  board  power  supply 

'^^      •  Many  additional  features 

Call  or  write  today,  MC/VISA  accepted 

XITEX  CORP.  P.O.  Box  nmBi 
r         DaOas,  Texas,  75220  •  Phone  (214)  620-2993 
Overseas  orders  and  dealer  inquiries  welcome'' 
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30-DAY  GUARANTEE 


90-DAY  FULL  CREDIT  TRADE-IN  ■  FREE  SHIPPING  VIA  UPS  ONLY 


Lim tied  quantities.  First 
come*  first  served. 


(if  weight  or  size  exceeds  UPS  max.,  we  wiU  ship  freight  cot  tec  t) 


INItd 


AX  l«l|ltfrCt>v«f 


Amtco 


PVSO 
CN50 
CHIU 
JX6t 
421  VFO 


1159 


f    t 


n 

4t 


BIW  W  Iters 

NuverC&r  2-rft  Conv,         %  75 

AT^SSBAdaptof  31 

Co  Dax  K«ytT  f5 


Gtnfral 
Electron  ies 

lOOVTranimtttir 
30  ASSB  Addpror 


TR-S?  Meier  1« 

T-4X  Transmitter  U? 

TR72  7M«fefFM  7H 

Ada  AC  Supply  *S 

TR-4-C  Trwwccivef  4if 

CC  1  Coftsotv 

CPS4  Supply 

SC-2Conv 

SCiConv 

set  Calibrator 

The  atwve  au  aucmbled 

tamplfrt«pkg.        Only  1300 


Dyeomm 


!OD?M  AmpI 
15  0  401 N  110  Our 
470ZS4S0WC 
P14U1^  Amp  Supply 


Eieo 


?nVFO 

730  Modulator 


Clegg 


Elmae 


AF  "d7  Trainsmntvr 
PMR  I  Receiver 


sm 

130 
1W 


4V 

39 


i  iS 


23"#r  FM 
W^r  6fA  xcvr 
wee  4WXCW 
jntercfptcM-  flRCUR 
Anr  Fre  Amp 
AUdarmrr 
MT  144 

?ve» 

FMWflXcvr 


ill* 

115 

Si 

775 

33 

•f 

1» 


Gtnafo 


Collins 


7S  A4Recnver 
7K?S  R«<tiw*r 
7SSI  RectPWff 
KWAA  J  Xcvr 
33S»  Xmirt#r 

PiVtlACSwpptV 
i14F2  AC  Supply 
JWBSCpoitHe 
MiPlAAAunI 


I39S 

i«S 
341 


Drakt 


7A  Recelvtr 
3B  R&celv*f 
SAQSPK^QMULT 
R4  Recelvtr 
R4B  Receiver 
R4  C  Ruttiv^r 
MS  4  Speaker 
INT  Transmllttr 
2 NT  Trartiater 
TR* 


%0 

n 

131 


1149 

29 


GTX12MFM 

ii«5 

GTX  XniMFM 

I4» 

Globe/Gelixf 

VMF4+2Tran*fFi 

t  3t 

Chief  Transmirter 

If 

G«taxy  iliKcwr 

IW 

GatBKV  V  Xcvr 

Tl* 

G4ieKy  V  Mh  1 1 

339 

GT*S»  XcifT 

279 

GTSOOAXcvr 

339 

AC-400  Supply 

n 

FMr210  £M  FM 

fS 

Goiiitf 

cam  II  2M 

i  TS 

Cwnir«M 

«* 

Com  IV IM 

12f 

GC  105  2M 

115 

G  28  Xcvr 

149 

GMXcvr 

149 

349 

399 
19 

125 
99 

695 


Hallicrafttrs 

S-lOB  Receiver  t  W 

SX  101  Receiver  IS9 

HT.32Tran5ml»ter  179 

HT  J2 B  T ranim  I tf er  J*P 

SX-99  Receiver  79 

SX-nS  Receiver  149 


I  COM  IC22S 

Regular  $299,  save  £50;  buy  an  I  COM 

IC22S  for  $299  (no  trades}  and  take  a 
$50  credit  for  another  purchase. 


KENWOOD 

T^20  $  919.00 
TSaOS   i1 098.00 


MT-J7  Transmitter  Uf 

HT^Trafis^mirter  41 

SX-V9  Receiver  ff 
SX  117  Receiver 
SH  l»Xcvr 
SR  140  Xcvr 

SX  144  Receiver  119 

MT  -44  T  ransm  ifter  \9 

SX  111  Receiver  149 

SX  122  Receiver  249 

5  MUHF  Receiver  1M 

Hantmarlunil 

NQ  1 10 A  VHF  Receiver  %IB9 

HO  1  IOC  Receiver  119 

WQ  1  lOAC  Receiver  141 

HQ  14^ X  Receiver  149 

HO  1 70C  Receiver  159 

HQ  lao  Receiver  379 

MO^  15  Receiver  2Sf 

S  P  -400  R  ece  i  ver  1 7f 

HX  SOTransmitrer  14» 

Ksathkit 


Johnson 

1  KWMalCftMtt/SWft 

COuriei'  LfiMBf 
Hwpiir  I  Transmitter 
HanQer  1 1  Transmitrer 
ValiAnr  I  Transmitter 
tnw*der»O0Xmit1 

Ktn«o«d 

T  S99  Trafiamilfef 
ft  599Receiver 
TSS20Tl'#nc 
OR  444 

QR-444  Aectlver 
TV  502  TraniverTof 


1195 

15 
139 
139 
49S 


Standard 

SRC  144  HT 
■34  M  Trnicvr 
SRd4l 
SRC«SiT 

Siian 


Ttmpo 


Knight 


T  ^SOTransmltrar 
r  10O  Receiver 
TR-IOITrancur  2M 


Lafayette 


SB -300  Receiver 
SB^aOT  Receiver 
HR  10  B  Receiver 
SB  303  Receiver 
SB  210 Linear  Amp 
S.B  10!  Trivcvr 
DX-40a  Transmitter 
MW  32Trammitier 
MW  lOOTranicttivBT 
$D-10Q  Trdrisc*iver 
$6^*01  Trdnsmifter 
Se  101  Transcefver 
SB  45dOiQitalFreci. 

Dtsplay 
HW  30  T«voer 
AIM  SiKer 
H- 10  Monitor 
VMFI  Seneca 
HW  12  Ti-ansm  ifter 
HP33ACSvpply 
HP  23B  AC  Supptr 
HW  302  3MFMKCvf 


»199 

239 

49 

24f 

449 

J?9 

49 

•5 

349 


HA  apO  Itecerver 
MP  350  Receiver 
HE^  Transceiver 


Midland 


M#H.T. 


MilltR 


349 
349 

149 
39 
39 

4» 
79 
75 
49 
S9 
159 


SB  470  Spectrum  Anaiyi  120 


SB  1(»Xcvr 

SB  410 Scope 

HA  20 'dm  Linear 

5fi434C&nsoie 

Sfi  A04Splir 

SB  6^  VFO 

SB  J30  Linear 

SB- 104  Transceiver 


ICOM 


IC-212MFMXcvr 
IC  230  Demo 
l€-2SAaMFMXcvr 
IC  MA432MCFM 


9i» 
95 

m 

175 

39  M 

139.50 

15* 

6U 


t299 
34? 
IBS 
249 


93?oo  Tf  ansmatch 
90451  AGridOJppe<- 

Hatisnal 

NC  370  Receiver 
NC30O  Receiver 
NCX  3  Transceiver 
NCX  SMKM  Trartscvr 
NCXO  Receiver 
AC  y»  AC  Supply 
NCX  500  TfAntcefvcr 
NCX  STcaniceiver 
HC  190  Receiver 
NC  105  Receiver 

Rogoncf 

HR  3B2MFM 
HR  I30FM230MC 
AR  2 2AA  Amplifier 
HR  15^M  FM 
HR  4  Meter  FM 


SBE 


SB  34  Trentceiver 
SB'33  Trfln^ceFver 
SB  144  2M  FM 

SBZ  LP  Linear 


439 
3S9 
339 

irt 


%  39 

59 
79 


I  B9 

149 
49 


S1«? 


tl4* 


S1 19 
139 
379 
399 

199 

49 
199 

149 
49 


£149 

las 

ss 

ti9 


S249 

175 
179 


Xcvr 

fiOCygnei 
37?  Cygnet 
500  xcvr 
500  CK  Xcvr 
117  XC  AC  Supply 
l4XDCMo<ful« 
MKM  Linear 
KK  VI  4  Merer 
350  C4M  Xcvr 
FM3X3MXcvr 
FM.1210A2M 
350  Transceiver 
350G  Xcvr 
400R  UecelvKf 
600T  Transffi liter 
410  VFO 


1149      Terrtpo  orw  Xcvr 
195      AC  One  Supply 
3W       FMH  3A*  H.J. 
2S0       CL330Tincur330MC 
W^MH  2M  w/Telkl* 

*£        Ton  Tte 

PM-3  Trnsur 
Argonaut  Xcvr 
lCR-40  Keyer 
RX  10  Receiver 
S-SOSignallrer 


299 
389 
95 
39 
475 
S50 
349 

tm 

249 
249 
295 
339 
399 
7* 


Trifpn  II 


Taoso 


FT-40T  Xcvr 
FftDXwOSD  Rec 
FT  3  Auto  2M  FM 
FT  lOlBXcvr 
FL-210OB  Linear 
FV  101  VFO 
101 E  Xcvr  Demo 


It 
149 
179 
149 


t  49 

Ifff 

n 

m 

3t 
479 


$499 

335 
249 
549 

29S 

79 

«99 


KENWOOD  TR-2200A 
Regular  $229,  save  $30;  buy  a  Kenwood 
TR22CM)A  for  $229  (no  trades)  and  take  a 
$30  credit  for  another  purchase. 


■YAESU 

FT101E  -799.00 
FT101EE  -  759.00 
FT1016X-  699.00 


Test  Equipment  Bargains 

Boonton  "0"  Meter S295 

Tektronix  5140 249 

ToktrontK  &4BA 950 

S  3/54  A  Plug- in  wide  band  preamp   .  .  75 

Hickok  695  Ger>er3lor.  .........  69 

Beridijt  SC221  Freq  Meter   .......  39 

Polarad  Spectrum  Analyzers  A84T.  ,  ,  1695 

Hewlett  Packatd  400C 75 

Preasiofi  £-4 00  Signal  Generator.  ,  *  .  125 

Etectro  Impulse  Spectrum  Analyzer  ,  .  395 
Dyn a /Sciences  Model  330  Digital 

Multimeiet «  *  .  .  «  195 

Hewlett  Packard  4905A  Ultra  Sonic 

Detector    . .,...,.,,  550 

Hewlett  Packard  1 ZOA  Scope.  ,  .  .  ,  *  250 

TS-323/UR  Frequency  Meter.  .  .  .  ,  ,  175 
Hewlett  Packard  491  OB  Open  Fault 

Bird  McxJ  43 80 

General  Radio  650A  ....,,,,,.,  150 
Measurements  Mod  BO.  ..«.».«  ^  »  195 
Nems  Clark  1400.  ..*..,,..***    495 

Ballantine  300H .  =  =  .....     175 

PAGO  Scope  Mod'S-50 75 

Singer  FM-lOC 3495 

Simpson  260  V,0,M..  ..........  49.50 


■ 


MIDLAND  13-510 

Regular  $399,  save  £50;  buy  a  Midland 
13-510  for  S399  (no  trades)  and  take  a 
S50  credit  for  another  purchase. 


DRAKE 

TR4CW- $799.00 


MAIL  &  PHONE  ORDERS  WELCOMED.   BANK  AMERICARD  ACCEPTED,   ALL  UNITS  GUARANTEED 


M 


DIVISION  OF 


4033  BROWNSVILLE  ROAD 
TREVOSE.  PA.  19047 
Telephone: 
(21 5J  357-1400 
(215)  757-5300 


H8 


The  Double  Whammy 
Mobile  Clarifier 


tune  out  the  wife  and  kids 


John  Skubick  K8JS 
J  040  Meadowbrook 
Warren   OH  44484 


It  isn't  easy  to  listen  to  a 
mobile  rig  with  a  car  full 

of  two  or  more  children  or 
nonham  adults,  especially 
when  the  mobile  rig's  tinny, 
raspy  built-in  speaker  directs 
the  audio  under  the  dash  or 
into  the  deep-pile  carpeting. 
A  separate  speaker  under  the 
dash  or  in  a  console/floor 
mount  is  no  good  either,  even 


though  it  may  be  aimed  up 
toward  your  head. 

This  listening  proHem  is 
caused  by  the  fact  that  the 
above-mentioned  speaker 
systems  in  your  car  are  about 
the  same  distance  from  your 
ears  as  the  voices  from  the 
other  occupants.  Turning  up 
the  rig's  volume  only  causes 
the  other  passengers  (es- 
pecially adults)  to  subcon* 
sciously  raise  their  voices  to 
compensate  for  die  rig's  loud- 
ness. The  passengers  and  p^is- 
senger  compartment  are  act* 


ing  like  an  age  mixing  chan> 
ber  to  your  ear  si 

There  are  many  solutions 
to  this  problem,  I  chose  to 
devise  a  civilized  course  of 
action  by  greatly  reducing  the 
distance  between  the  mobile 
rig's  acoustical  output  and 
my  ears.  This  install  at  ion  had 
to  be  small,  neat,  and  cheap. 
A  speaker  mounted  on  the 
ceiling  seemed  like  the  way  to 
%K  Since  I  couldn't  find  a 
smallj  thin  commercial  speak- 
er, I  built  one. 

Most   of   the    parts  came 


Very  efficient  small,  om-inchlhick  (2.54  cm)  mob*fe  speaker  above  driver's  door  window.  This 
one  is  mounted  in  a  Cadillac, 


from  Radio  Shack,  The  enclo- 
sure  is  an  aluminum  chassis 
measuring  414  X  2V4  x  1  in, 
(11-43  X  635  X  2.54  cm). 
The  exact  size  isn't  very  criti- 
cal. The  idea  is  to  keep  it 
small  and  thin. 

The  two  speakers  had  to 
have  one  side  of  their  rims 
filed  flat  so  that  they  could 
fit  inside  the  specified  enclo- 
sure. The  speakers  were  wired 
in  parallel  and  contact  ce- 
mented at  their  rims  inside 
the  chassis  enclosure.  The 
speaker  output  ports  consist 
of  two  1  /2-inch  (3.58  cm) 
holes  punched  into  the  enclo- 
sure  box,  to  get  maximum 
sound  output  I  felt  that  this 
was  much  quicker  and  neater 
than  ^rying  to  drill  a  bunch  of 
cute  little  off-center  holes 
and  ending  up  with  a  junky 
appearance. 

Don't  worry  about  the 
4'Ohm  speaker  impedance. 
You  wjH  find  that  a  solid 
state  amplifrer  with  an  8-Ohm 
output  will  work  often  the 
same  or  louder  into  a  4-C^m 
s^^tem.  Many  solid  state 
mobile  rigs  have  4-Ohm  audio 
outputp  anyway. 

The  backplatc  is  simply  a 
sheet  of  aluminum  cut  to 
cover  the  rear  opening.  Do 
not  leave  this  off.  Otherwise, 
It  may  have  the  typical  tinny 
sound  many  metal-boxed  so- 
called  ''communications 
speakers"  seem  to  have.  In- 
stead of  attaching  the  back- 
plate  with  icrews^  I  strongly 
suggest  contact  cement  This 
will  insure  against  resonance 
buzzing^  and  the  speaker  can 
still  be  easily  removed  with  a 
little  prying. 

Mounting 

Here  are  two  suggested 
ways  to  mount  your  speaker. 
If  your  car  has  a  plastic-type 
ceiling,  try  using  a  little  dab 
of  contact  cement  on  the 
back  of  the  speaker  near  each 
of  the  four  corners.  It  won't 
hurt  the  ceiling  material,  and 
it  can  be  easily  removed 
should  you  decide  to  relocate 
the  speaker. 

Another  method  is  to  use 
double-sided  foam  tape.  I 
found  that  this  won't  stick 
(for  over  10  minutes)  on  plas- 


\m 


tic- type  ceilings,  but  it  will 
adhere  to  the  inside  door- 
edge  molding  (if  your  car  has 
one).  In  this  case,  part  of  the 
speaker  is  on  the  molding  and 
part  on  the  ceiling  material  — 
sort  of  at  a  45  degree  angle, 
aimed  right  at  your  ear*  This 
is  the  method  I  ended  up 
with.  Incidentally,  adhesive 
foam  tape  won't  hurt  the 
mounting  surfaces,  is  easily 
removed,  and  is  found  in 
most  discount  variety  stores. 
The  photo  shows  the  foam 
tape  method. 

My  audio  cable  is  thin 
speaker  wire  with  miniature 
phone  plugs  at  both  ends  — 
one  for  the  rig  and  one  for 
the  speaker.  This  cable  is 
routed  under  the  dash,  along 
the  * 'crack*'  between  the  dash 
and  body,  and  up  the  side 
between  the  windshield  and 
corner  post  It  is  entirely  hid- 
den, except  for  a  couple 
inches  at  the  speaker.  With 
the  visor  up,  even  that  is 
hidden  (see  photo). 

Speaker  Phasing 

A  very  important  point  to 


remember  is  that  both  speak- 
er cones  must  move  in  the 
same  direction  at  the  same 
time.  This  is  easily  ac- 
complished by  wiring  up  the 
speakers  and  attaching  and 
detaching  a  fresh  IJ^-volt  bat- 
tery  across  the  speaker  leads 
to  observe  the  direclional 
movement  of  both  cones.  If 
both  speaker  cones  are  mov^ 
ing  in  and  out  in  the  same 
direction  when  the  battery  is 
connected  and  disconnected^ 
then  all  is  welL  If  not,  then 
simply  reverse  the  leads  to 
only  one  of  the  speakers,  and 
try  again. 

The  reason  for  having  two 
speakers  is  a  matter  of  getting 
increased  efficiency  plus  a 
better  response  in  such  a 
small  enclosure. 

Results 

This  speaker  turned  out  to 
have  suprisingiy  good  voice 
quality,  and  ft  is  very  effi- 
cient! For  example,  it  certain- 
ly improves  the  low  audio 
output  from  an  Icom  230. 
With  other  rigs  that  have  sev- 
eral Watts  of  audio,  such  as 


TO  miniature: 

*PKONE   JACK 


Fig,  h  Rear  view  drawing  of  two  2^inch  miniature  speakers 
wired  in  parallel.  See  text  for  proper  phasing.  The  enclosure 
has  two  I  ^inch-diameter  holes,  one  for  each  speaker.  Mount 
the  speakers  as  close  to  each  other  as  possible. 


the  Koyokuto  FM144,  the 
volume  control  is  just  cracked 
Qpen  a  little. 

Also,  it  seems  that  the 
passengers  aren't  bothered  by 
it  and  tend  to  talk  lower. 
Meanwhile,  to  you,  it  is  giving 
plenty  of  QRM-free  volume.  I 
believe  this  type  pf  speaker 
system  is  very  usable  for 
hams  who  are  family  men  or 
schools  bus  drivers! 

When  I  describe  my  mo- 
bile speaker  system  and  its 
intended  purpose,  many  have 
asked  me,  *'Why  not  use 
headphones  instead?''  Well,  I 
tried  them,  and  they  are  no 
good  while  driving.  They  tend 
to  isolate  the  driver  from  his 


total  driving  awareness  and 
could  be  creating  a  poten- 
tially dangerous  situation. 
Apparently  many  states  think 
so,  too,  such  as  New  York, 
because  they  prohibit  wearing 
headphones  while  operating  a 

motor  vehicle. 

After  using  this  inexpen- 
sive little  speaker  positioned 
near  my  head  in  the  car,  t 
have  come  to  the  conclusion 
that  it  is  definitely  superior 
to  what  I  and  others  have 
been  using  in  the  past  while 
driving  and  QSOing  in  a  fully 
occupied  family  auto. 

Inquiries  accompanied  by 
an  SASE  will  be  gladly  an- 
swered. ■ 


MODEL 
CTR-2A 


500  MHz 
&  1  GHz 
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FREQUENCY  COUNTER 


•^00.3  IBHB 
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1  US  to 

1  sac. 


^  '-0 
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10  mv  @ 
150  MHz 


The  New  Model  CTR-2A  Series  Counters  are  designed  and  built  to  the  hfgh est  standards 
to  fuffEfl  the  needs  of  commercial  communfcattons,  anglneorfng  lab?  and  serious  experi- 
nnentorsH,  With  an  accuracy  of  +  .00005%  (oven  option)  the  CTR-2 A  can  hand! ©the  most 
critical  meaiurements  and  is  about  half  the  cost  of  other  comnnercfal  counters. 

If  you  need  a  reliable  counter  at  an  affordable  price,  the  CTR  -2A  is  the  answer. 


i  Built-in  Pre-Amp  10  mv  ©  150  MHz 

»  S  Digit  .3"  LED  Dispfay 

»  High  Stability  TCXO  Time  Base 

*  Builtnn  VHF-UHF  PrescaEer 

*  Automatic  Dp  Pfacement 
t  TCXO  Std,  t  2  ppm 

&00  MH2  Kit  CTR-2A-500K      ....... 

500  MHi  Assembled  CTR-2A-500A        -   - 

1GH2  Kit  CTR-2A  lOOOK       - 

IGH^  Assembled  CTR  2A1000A     -       .   - 


Period  Measurement  (Optional) 
Input  Diode  Protected 
12V-DC  Operation  (Optional) 

Oven  Controlled  Crystal  (Optional) 

±  .5  ppm 

Selectable  Gate  Times  -  .1  &  1  sec. 


$2^9.95 
349.95 
399  95 
549.95 


OPTIONS  .... 

02)  Oven  Crystal  $49.95 

03)  ,43"  LED  TO. DO 

04)  12  V-DC  10.00 


05)  10  sec.  Tf  me  Base     $    500 

06)  Period  15.00 

07)  Handle  10.00 


See  you  at  the  Dayton  Show 


PROBES 

Hi  Z 
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Low  Pass 
S15.00 
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DAVIS  ELECTRONICS  636 Sheridan  Dr.,  Tonawanda,  N.Y.  14150  716/874-5848 


OUR     NEW     BANDPASS- 
REJECT  DUPLEXERS  WITH 
OUR   EXCLUSIVE 

BpBr  CIRCUIT* 

.  .  ,  provides  superior  perfor- 
mance! especially  at  close 
frequency  spacing. 

Models  available  for  all  Ham 
bands.  Special  price  for 
Amateur  Repeater  Clubs 

CALL  OR  WRITE  FOR  DETAILS: 


WACOM  PRODUCTS,  INC 

Box  7307 

Waco,  Texas  76710 

817/776-4444 
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Bob  Thorn  burg  WB6JP1 
13135  Ventura  SJvd. 
Studio  City  CA   916Q4 


Danger! 
Microwave  Radiation! 


just  how  much  /§  dangerous? 


Whenever  I  talk  to  a 
group  of  amateurs 
about  using  microwaves  for 
linking  or  other  forms  of 
communication,  I  am  always 
asked  I  "Aren't  microwaves 
dangerous?  Won't  they 
sterilize  or  otherwise  damage 
my  body?'*  The  answer  to 
these  questions  must  be, 
"Yes,  but  *  ,  .  "  Like  a  lot  of 
things  in  a  high-technology 
society,  there  is  some  danger, 
but  the  major  problem  Is  dug 
to  ignorance.  The  120  V  ac 
line  Into  your  radio  can  easily 
kill  you,  but  that  doesn't  stop 
you  from  talking  because  you 
understand  (or  at  least  re- 
spect) the  potential  (pun  in- 
tended) for  the  ac  line  to  do 
you  in.  The  same  is  true  of 
ihe  kiiowatl(s)  of  rf  energy  in 
your  HF  transmitter  and  even 
(under  rare  conditions)  the 
12  volts  in  your  car.  These 
things  you  understand  and 
have  experience  in  handling, 
and,  although  they  are  dan- 
gerous, they  don't  stop  or 
even  slow  you  down  much. 

Microwave  energy  is 
nothing  more  than  ordinary 
rf  that  has  its  frequency  too 
high.  There  is  nothing  other- 
wise different  about  it.  The 
higher  frequency  allows  it  to 
be  concentrated  (visualize  it 
as  being  ** focused"),  and  here 


is  where  it  gets  into  trouble. 
We  will  get  back  to  this^  but 
first  let's  took  at  how  animat 
parts  and  people  cook* 

The  danger  to  people  is 
the  same  property  that  cooks 
meat  in  the  microwave  oven* 
People  parts  cook,  too.  Of 
particular  susceptibility  are 
the  eyes.  The  abnormal 
heating  (cooking)  of  the  eye 
causes  a  reaction  in  the 
cornea  (lens)  to  protect  itself 
by  growing  a  protective  layer 
over  the  lens  (not  unlike  a 
blister  on  a  burn,  except  it's 
permanent).  This  growth^  or 
cataract,  causes  blindness. 
Other  parts  of  the  body  arc 
also  susceptible  to  damage 
due  to  heating,  including 
possible  generic  changes  to 
your  offspring  from  imme- 
diate exposure  to  your  re- 
productive parts »  but  the 
required  heating  is  several 
orders  of  magnitude  greater 
than  that  required  to  make 
cataracts.  Note  that  the 
damage  is  just  overheating  - 
no  death  rays^  no  magic, 
nothing  but  abnormal  heating 
or  living  tissue.  Other  parts 
can  cook,  too.  The  moisture 
in  the  stuff  that  makes  up 
people  creates  a  lossy 
medium  to  all  rf,  including 
microwaves.  You  can  he  a 
dummy    load    at    most    all 


frequencies  where  your 
dimensions  are  greater  than  a 
significant  fraction  of  a  wave- 
length. Also,  you  usually 
can't  feel  yourself  cooking,  as 
the  stuff  with  the  moisture 
doesn't  have  the  proper  nerve 
endings  to  sense  what  is 
happening.  You  don't  feel  a 
thing  all  the  way  from  rare  to 
well  done.  Now  that  we  know 
what  happens  and  have  an 
idea  as  to  how  it  happens, 
let's  look  back  to  the  micro- 
waves and  see  how  much  of 
them  it  takes  to  cook. 

The  measurement  of 
cooking  capability  is  Watts 
per  square  centimeter.  This 
parameter  is  known  as  power 
density  and  is  the  value  to 
respect.  Frequency  atone  is 
not  the  factor.  It  doesn't 
really  matter  how  high  the 
frequency  is;  what  counts  is 
the  power  density.  This  is  the 
cooker.  Now  let*s  play  with 
some  equations. 

Power  density  of  a  radi- 
ated signal  can  be  calculated 
by;  Pd  =  PTGT/47rR^,  where 
PD  is  the  power  density,  Pj  is 
the  radiated  power,  Gy  is  the 
antenna  gain,  and  R  is  the 
distance  from  the  antenna  to 
where  the  power  density  is  to 
be  determined. 

Note   that  power  density 


goes  up  with  power  available^ 
goes   up   with   increased   an- 
tenna gain,  and  goes  up  the 
closer  to  the  radiating  source 
you  are  (less  distance).  Note 
that     frequency     isn't    even 
allowed    to   enter  this   basic 
equation.   So  why  condemn 
microwaves     for    their    fre- 
quency? You II  see  . .  -  Also 
note  that,  at  zero  distance  (R 
~  0),  the  power  density  is 
infinite.   Nature  doesn't  like 
infinites,  so  there  is  another 
phenomenon     that    controls 
power  density  at  very  close 
distances    from    an    antenna 
(anything  that  radiates  is  an 
antenna,  even  a  leaky  oven 
door).  When  looking  at  the  rf 
fields  very  close  to  an  an  ten* 
na,  you  can  only  "see"  part 
of  the  antenna  and  can't  get 
the  full  effect  of  the  power 
density     defined     by     the 
equation   above.  The   region 
where  you  are  too  close  for 
the  above  equation  to  apply 
is  the  "near  field  region"  and 
extends    to  a  point  defined 
by    R|S|F   =   ttD^/SX,   where 
RfSiF  if  the  distance  of  the 
near    field    range,    X   is    the 
wavelength,    and    D    is    the 
major     dimension     of     the 
antenna. 

Within  this  region,  the 
fields  are  getting  organized 
and  figuring  out  what  it  is 
they  are  supposed  to  be 
doing.  The  power  density  is 
flailing  about  but  is  about 
equal  to  or  less  than  the  value 
at  Rnf*  So,  the  maximum 
power  density  is  that  found 
at  RnF^  Combine  these  two 
equations  to  find  this  value: 

PDmax  =  1  6PtGtX'  M^  D* 

Now  we  have  frequency  in 
the  act  (or  its  relative  wave- 
length: X  =  C/f,  where  C  is 
the  velocity  of  light).  But,  as 
frequency  goes  up,  wave- 
length goes  down  and  the 
power  density  also  goes 
down.  This  is  backwards  from 
what  we  have  been  led  to 
believe:  The  higher  the  fre- 
quency,  the  lower  the  power 
densityl  Well,  you  can't 
believe  equations  anyway. 
Let's  look  at  some  examples: 
Consider  a  100  Watt  trans- 
mitter at  2  meters  operating 
into  a  10  dB  gain  antenna  (D 
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-  3  meters  J  as  in  a  super- 
station  master).  Ppmax  "  20 
Watts/meter^,  or  in  the  more 
common  dimensions,  Pomax 
=  2.0  milliwatts/cm^- 

Now  let's  just  move  the 
problem  to  450  MHz  (X  = 
.67m,  D  =  1  meter):  Pomax  = 
l8.2mW/cm^ 

Aha!  Frequency  went  up 
and  so  did  the  power  density; 
maybe  equations  don't  lie. 
Note  that  our  examples  have 
been  in  the  VHF/UHF  band. 
The  equations  also  work 
there,  but  our  concern  is  with 
microwaves.  But  first  let's 
discuss  what  level  of  power 
density  is  important.  Where 
do  we  have  a  problem?  Just 
like  with  voltage:  5-10  volts 
can*t  give  you  much  of  a 
shock,  but  250  volts  can 
really  wake  you  up.  At  what 
level  is  power  density  a 
probtem? 

Well^  here  is  where  the 
experts  don't  all  agree.  Some 
say  10  mW/cm^  is  safe  for  a 
few  hours  exposure  (to  the 
most  vulnerable  eye);  others 


say  50  mW/cm^  for  a  short 
term;  still  others  say  con- 
tinuous exposure  of  1 
mW/cm^  will  not  cause 
damage.  Certainly  a  micro- 
wave oven  at  1  SO  mW/cm^ 
can  do  damage  rather 
quickly.  Well,  to  us  this  is  a 
hobby.  We  don't  have  to 
make  a  living  risking  our 
body  parts  or  defending  our 
country  from  the  deck  of  an 
aircraft  carrier  being  sprayed 
by  a  dozen  multimegawatt 
radars,  so  let*s  use  the  lowest 
number^  1  milliwatt/cm^. 

Now  that  we  have  estab- 
lished our  worry  level  at  1 
milliwatt/cm^,  we  can  also 
note  from  our  example  above 
that  the  100  Watts  at  450 
MHz  surely  exceeds  this  level, 
and  we  aren't  even  in  the 
"deadly"  microwaves  yet. 
Really^  what  I  am  saying  is 
that  danger  exists  at  UHF  and 
even  VHF  frequencies  as  welL 
Don't  radiate  100  Watts  of 
UHF  less  than  5  feet  (Rnf) 
from  your  body.  On  to  the 
microwave  problem. 

Let's     do     some     more 


examples.  How  about  a  10 
Watt  source  at  1200  MHz 
radiating  from  a  4- foot 
diameter  dtsh  (gain=  21  dB)? 
The  maximum  power  density 
is  1,5  mW/cw^  —  well  in  the 
**don*t  look  now"  range.  How 
about  these  new  Gunn 
sources  making  20  milliwatts 
at  10,000  MHz  with  a  17  dB 
gain  horn  (D  -  3.5  inches)? 
Power  density  is  also  1 .5 
mW/cm^,  is  nothing  safe? 
How  about  our  Gunn  source 
just  radiating  out  of  its  wave- 
guide (G  =7dB;D  =  1  inch)? 
Well,  look  out  (pun  in- 
tended), the  power  density  is 
8,8  mW/cm^.  Well,  removing 
the  antenna  made  it  worse; 
lei*s  put  a  19-'inch  dish  (32 
dB  gain)  on  the  source  and 
find  that  the  maximum 
power  density  dropped  to 
.021  mW/cm^  even  though 
the  effective  radiated  power 
increased  from  100  milliwatts 
to  32  Watts.  Ah,  the 
mysteries  of  microwaves. 

Also  be  fully  aware  that 
we  have  been  calculating  the 
maximum     power     density 


available  anywhere  around 
the  antenna.  If  you  move  6 
inches  away  from  the  antenna 
in  the  10  GHz,  20  mWJ7dB 
gain  example,  the  power 
density  drops  from  a 
maximum  of  1,5  mW/cm^  to 
0,342  mW/cm^,  and,  in 
general,  a  little  way  away 
from  all  the  above  examples, 
the  radiation  is  safe.  But,  it 
can  be  dangerous;  have 
respect- 

This  note  has  hopefully 
shed  some  light  and  generated 
some  insight  into  the  danger 
of  microwave  radiation.  The 
nature  of  the  danger  and  the 
mechanism  causing  it  has 
been  exposed,  and,  hopefully, 
any  fear  about  using  micro- 
waves you  might  have  had  is 
or  can  be  converted  to  simple 
respect.  Danger  exists;  you 
can  be  hurt  messing  around 
with  these  weird  frequencies, 
but  don't  let  that  stbp  you. 
By  the  way,  it  is  recom- 
mended that  you  don't  sign 
your  microwave  QSOs  with 
"here's  looking  up  your  old 
waveguide  .  .  ."  ■ 
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Corrections 


In  reference  to  my  article, 
'Track  OSCAR  In  Real  Time," 
which  appeared  In  the  Novem- 
ber issue  of  73  Magazine, 
several  readers  have  written  or 
called  for  help  in  getting  it  up 
and  running.  Their  problems 
have  fallen  into  three  cate- 
gories: new  owners  of  HP-67 
calculators,  not  yet  familiar 
with  the  instruction  set  of  the 
calculator;  failure  to  load  the 
constants  before  attempting  to 
run  the  program;  and  confu- 
sion caused  by  my  use  of  the 
computer   programming   sym- 


bol "*"  to  indicate  multiplica- 
tion instead  of  "X",  which  1 
should  have  used  in  an  HP-67 
program. 

I  will  record  the  program  on 
cards  for  any  reader  who  sends 
me  two  blank  HP^67  cards  (one 
for  the  program  and  one  for  the 
data  constants)  accompanied 
by  an  SASE  and  his  station 
latitude  and  longitude. 

Thomas  Prewltt  W9IJ 

2212  S.  Webster 

Kokomo  IN  46901 

Another   correction   tor   my 


'TCC  Math"  series,  this  one 
brought  to  my  attention  by 
Francesco  Turella  I3SWU.  My 
apologies  for  letting  this  one 
slip  through.  In  the  February 
Issue,  on  page  14,  in  the  right- 
hand  column,  2/3  of  the  way 
down:  2x3x6x1  =  36,  not  the 
24  I  somehow  came  up  with. 
And  that's,  of  course,  3.6  x  1Cl1 
instead  of  2.4  x  10"!.  Dividing 
3.6  into  10  gives  about  3.  So  we 
get  300  kiiohms  instead  of  400 
kilohms  at  60  Hz,  Sorry  about 
that! 

John  F.  Leahy  WB6CKN 
Gonzales  CA 

This  is  in  reference  to  my  ar- 
ticie,  "Visual  OSCAR  Finder," 
In  the  November,  1977,  issue. 


You  may  want  to  publish  the 
following  modification: 

1.  Change  the  Ik  Vj;  W  resistor 
in  the  power  supply  to  a  12Q  Vz 
W. 

2.  Change  the  3200  uF 
capacitor  in  the  first  555  timer 
to  a  33  uF  tantalum. 

3.  Change  R1  to  a  1  meg  pot. 

4.  Change  the  10k  above  R1  to 
1  meg. 

5.  Change  the  68k  below  R1  to 
1  meg. 

These  changes  make  the 
timing  more  stable,  I  have  got- 
ten a  lot  of  mail  response  on 
this  article,  showing  a  high 
rate  of  interest.  PC  boards  are 
still  available, 

Michael  J.  DUulio  WB2BWJ 

IVtaplewood  NJ 


Social  E/ents 


CHARLOTTE  NC 
APR  1-2 

The  Mecklenburg  Amateur 
Radio  Society,  W4BFB,  will 
hold  its  1978  Metrolina 
Hamfest  on  April  1-2,  1978,  in 
Charlotte's  new  Civic  Center. 
Plenty  of  parking  will  be 
available.  The  Roanoke  Divi- 
sion of  the  ARRL  will  hold  its 
annual  convention  in  conjunc- 
tion with  this  hamfest. 


PITTSBURGH  PA 
APR  2 

The  University  of  Pittsburgh 
Amateur  Radio  Association's 
(W3YI)  second  annual  hamfest 
will  be  held  on  Sunday,  April  2, 
1978.  Festivities  will  be  from  10 
am  to  5  pm  in  the  Student 
Union  Building  across  from  the 
Cathedral  of  Learning.  (Note: 
Meter  parking  is  free  on  Sun- 
days!) Check-ins  on  .69/. 09  and 
.52/.52.  For  detailed  informa- 
tion (and  a  map),  send  an  SASE 
to  the  University  of  Pittsburgh 
Amateur  Radio  Association 
W3Yi,  Box  304  Schenley  Hall, 
Pittsburgh  PA  15260,  or  call 
Mark  Bell  WA3VJL  at  (412)- 
931-6700  or  Harry  Bloomberg 
WA3TBL  at  (412)-624-7768. 


TOWSON  MD 
APR  2 

The  Greater  Baltimore  Ham- 
boree  will  be  held  on  Sunday, 
April  2,  at  8  am  at  Calvert  Hall 
College,  Goucher  Btvd.  and 
LaSalle  Road,  Towson  MD 
21204  (1  mile  south  of  exit  28, 
Beltway-interstate  695),  There 
will  be  food  service,  prizes,  and 
a  giant  flea  market.  Admission 
charge  is  $2.50.  250  tables  in- 
side the  gym  and  cafeteria. 
Over  2000  attended  last  year 
For  information  and  table 
reservation,  contact  Bro. 
Gerald  Malseed  W3WVC  at  the 
school  or  call  (301)-825-4266. 


COLUMBUS  GA 
APR  6  9 

The  Columbus  Amateur 
Radio  Ciub  will  hold  its  annual 
hamfest  on  April  8^9,  1978,  at 
the  Columbus  Municipal 
Auditorium  at  the  fairgrounds. 
Spacious,  air-conditioned  ex- 
hibit area,  prizes,  flea  market, 
Saturday  night  banquet,  FCC 
exams,  and  a  iuncheon  will  be 
featured.  For  further  informa- 
tion, please  contact  Eddie 
Kosobucki  K4JIML,  5525  Perry 
Ave.,  Coiumbus  GA  31904. 


ST.  GLAIR  SHORES  Ml 
APR  9 

The  South  Eastern  Michigan 
Amateur  Radio  Association's 
annual  hamfest  will  be  held 
April  9,  1978.  The  hours  will  be 
8  am  until  3  pm,  and  the  loca- 
tion is  South  Lake  High 
School,  21900  E,  Nine  Mile 
Road  at  Mack  Ave.,  St.  Clair 
Shores,  Michigan,  This  loca- 
tion is  In  the  Detroit  metro- 
politan area.  For  additional  in- 
formation, please  contact,  by 
mail  or  by  phone,  Philip  R. 
Wsiker  WD8BYE,  26541  Ridge- 
mont,  Roseville  Mi  48066, 
{313)-778-1297. 


NEWINGTON  CT 
APR  9 

The  Pioneer  Valley  Repeater 
Association  (PVRA)  flea 
market  and  auction  will  be  held 
on  Sunday,  April  9,  1978,  from 
10:00  am  to  5:00  pm  at  New* 
ington  CT.  Setup  time  starts  at 
9:00  am.  This  is  an  event  for 
everyone-  There  will  be 
planned  family  activities,  food 
available,  and  free  parking.  The 
flea  market  and  auction  will 
run  simultaneously  in  separate 
rooms.  The  auction  will  be  held 
at  regular  posted  intervals, 
with  all  items  to  be  sold  at 
each    time    slot    on    display 


before  each  auction.  The  ARRL 
Club  and  Training  Department 
will  have  a  Novice  information 
booth  to  answer  questions  and 
provide  League  information.  A 
guided  tour  of  the  League's 
new  headquarters  building  will 
start  at  2:00  pm.  Those  plan- 
ning to  take  this  tour  should 
drop  Arnie  K1NFE  a  note  in- 
dicating how  many  will  be  In 
their  party.  Talk-in  will  be  on 
19/79, 04/64  and  52  simplex.  Ad- 
mission will  be  $1.00,  tables 
$5.00,  and  auction  commission 
10%.  For  additional  informa- 
tion and  guaranteed  flea 
market  space,  contact:  Arnie 
De Pascal  K1NFE,  20  Iowa  PI., 
Bristol  CT  06010. 


MADISON  Wl 
APR  9 

The  Madison  Area  Repeater 
Association's  6th  annual 
swapfest  will  be  held,  rain  or 
shine,  on  Sunday,  April  9,  1978, 
at  the  Dane  County  Expo 
Center  Youth  Building, 
Madison  Wi.  Electronic  equip- 
ment and  components  for 
hams,  computer  hobbyists, 
and  experimenters.  Delicious 
food,  free  movies,  arts  and 
crafts— bring  the  whole  family 
for  deiicious  food  and  enter- 
tainment. Tickets  are  $1.50  in 
advance,  $2,00  at  the  door. 
Tables  are  $2.00  m  advance, 
$3.00  at  the  door.  Excellent 
overnight  camping  accom- 
modations. Make  check  or 
money  order  payable  to  MARA, 
Box  3403,  Madison  Wl  53704, 
Reservations  must  be  in  by 
April  1,1978. 

WELLESLEY  MA 
APR  15 

The  Wellesley  Amateur 
Radio  Society  will  be  con- 
ductmg  its  annual  auction  on 
Saturday,  April  15,  1978,  begin- 
ning at  11:00  am,  at  the 
Wellesley  iHIgh  School  cafe- 
teria on  Rice  Street,  Wellesley, 
Massachusetts.  Talk- in 
will  be  on  96/36,  04/64  and  52, 
Doors  open  at  10:00  am.  Con- 


tact Kevin  P.  Kelly  WA1YHV,  7 
Lawnwood  Place,  Charlestown 
MA  02129. 


ROCHESTER  MN 
APR  15 

The  Rochester  Repeater 
Society  will  hold  its  hamfest  on 
April  15,  1978,  at  St.  John's 
Grade  School,  420  West  Center 
Street,  Rochester,  Minnesota, 
Doors  open  at  9:00  am.  Door 
prize  donations  $1.00;  admis- 
sion $1.00;  children  under  12 
free;  $2.50  for  tables.  Plenty  of 
parking  available.  Talk-In  on 
146.22/82  WROAFT  and  52. 
Take  1-90  to  Rt,  52  or  Rt.  63  and 
go  north.  For  advance  ticket 
sales  and  information,  contact 
Joe  Fishburn  KIDTS,  2514  4th 
Avenue,  N.W.,  Rochester  MN 
55901,  (507)-288-2676,  or  Gary 
Sharp  WD8AMA,  1610  34th  St., 
N.W.,  Rochester  MN  (507)- 
282-5119. 


MOBILE  AL 
APR  1 S-1 6 

The  Mobile  Amateur  Radio 
Club  will  hold  its  annual 
hamfest  and  computerfest  at 
the  University  of  South 
Alabama  in  Mobile  AL  on 
Saturday  and  Sunday,  April  15 
and  16,  1978*  Swap  and  shop 
indoors  both  days  from  9  am 
'til  5  pm.  Activities  for  the 
ladies  and  children.  Campsites 
are  available.  Over  2000  are  ex- 
pected for  the  biggest  fest  on 
the    Guif    Coast.    For    more 

Information,  contact:  Ed  Coker 
WA4VPI,  7650  Ashley  Court, 
Mobile  AL  36619. 


POMONA  NJ 
APR  16 

The  Shore  Points  Amateur 
Radio  Club  will  hold  its  first  an- 
nual hamfest  on  Sunday,  April 
16, 1978,  at  Stockton  State  Col- 
lege, Pomona  NJ.  It  will  be 
from  9  am  to  4  pm,  rain  or  shine 
(sellers  come  at  7  am).  There 
will  be  more  than  200  indoor 
table  spaces  ($4  each)  and  400 
tailgating  spaces  ($2  each),  an 
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"S''-m6ter,  and  ten  Watts  of 
audio  which  may  be  used  with 
an  externa)  horn  for  hailing  pur- 
poses. 

i4ams  who  are  CBers  and 
own  Horizon  units  may  have 
them  converted  to  ten  meters 
at  Standard's  remanufacturing 
centers.  The  suggested  dis- 
tributor price  for  converting  the 
29  to  29^10  is  $20.00,  the  29  to 
29A-10,  $40.00 p  and  the  29A  to 
29A-tO,  $25.00,  New  trans- 
ceivers may  be  purchased  at 
$106.95  (23  channeis)  or 
$119,95  (40  channels).  Both 
converted  and  new  unils  have 
a  90-day  factory  warranty.  A 
data  sheet  Is  available  to  ail 
amateurs.  Standard  Com- 
municatlons  Corp.,  PO  Box 
92767,  Los  Angeles  CA  90009. 

THE  HALTED  SPECIALTIES 
VHF  AMPLIFIER 

Some  of  the  most  recent  ad- 
ditions to  the  growing  line  of 
VHF  signal  boosters  are  the 
KiitzJng  amplifiers  distributed 
by  Halted  Specialties  Com- 
pany. While  the  name  "Halted" 
may  be  new  to  many  hams,  I 
can  assure  you  that  their  gear 
Is  of  top  quality.  One  of  the 
Klltzing  amplifier's  main  ad- 
vantages is  Its  linear  class 
operation.  This  allows  the  unit 
to  l>e  used  for  FM,  SSB,  CW,  or 
SSTV  without  modifications  or 
switches.  Limiting  yourself  to 
class  C  amplifiers  can  reduce 
future  expansion  interest— like 
SSB  or  OSCAR. 

I  recently  began  using  one  of 
these  50-Watt  amplifiers  with 
my  OSCAR  setup  and  2  meter 
handie-talkie,  and  the  unit 
worked  beautifully.  The  HT 
truly  gained  "seven  league 
boots'*  when  used  mobile  with 
the  amplifier.  Operation 
through    distant     repeaters 


became  "duck  soup  when  the 
amplifier  was  switched  on,  and 
my  fringe  area  transmissions 
became  full  quieting  to  receiv- 
ing stations.  The  advantage  of 
fncreased  power  is  definUely 
worthwhile— particularly  while 
traveling  or  vacationing!  I  also 
appreciated  the  capability  of 
remote-locating  the  amplifier 
and  carrying  the  HT  when  leav- 
Ing  the  car.  This  arrangement 
doesn't  leave  any  gear  show- 
ing under  the  dash  to  entice 
thieves. 

My  main  purpose  in  securing 
this  2  meter  amplifier  was  for 
boosting  my  OSCAR  uplink 
signal  Naturaiiy.  this  required 
a  linear  amplifier  which  could 
also  take  the  strain  of  SSTV 
operations.  The  Halted  Spe- 
cialties unit  worked  beauti- 
fully. My  OSCAR  setup  In- 
cludes an  loom  lG-202  trans- 
ceiver, and  its  3  Watts  output  is 
a  perfect  match  for  the  3-  to 
50-Watt  amplifier 

A  brief  technical  evaluation 
of  the  amplifier  produced  the 
following  results.  The  rf  sensor 
used  for  T/R  switching  keyed 
perfectly,  with  input  levels 
ranging  from  0.5  Watts  to  5 
Watts.  Likewise,  the  overdrive 
of  5  Watts  (FM  mode)  didn*t  ap- 
pear to  adversely  affect  ampli- 
fier operation. 

The  amplifier  includes  exter- 
nal keying  contacts  which  can 
be  used  for  400  milliwatt  or 
lower  driving  signals-  T/R 
switching  dropout  lime  is  con- 
tlnously  adjustable  with  an 
in  tern  ally -mounted  poten* 
tiometer.  Although  I  have  no  In- 
tention of  trying  these 
features,  It's  reassuring  to 
know  that  the  amplifier  also  in- 
cludes reverse  voltage  polarity 
and  infinite  swr  protection. 

All  aspects  considered,  the 
Halted  Specialties  amplifiers 
are  an  outstanding  dollars-per- 
Watt  Investment.  In  my  opin- 


ion, the  amplifier's  construc- 
tion and  performance  is  ex- 
cellent. 

The  complete  line  of  Klltzing 
amplifiers  (6  meters  through  70 
cm,  50  Watts  through  160 
Watts)  is  distributed  by  Halted 
Specialties  Company,  729  £. 
Evelyn,  Sunnyvale  CA  94086. 
My  parlicutar  amplifier  is  a 
2M3W50A,  which  sells  for 
$129. 

Dave  Ingram  K4TWJ 
Blrmmgham  AL 

THE  YAESU  FT-227R 
TRANSCEIVER 

Do  advertisements  present  a 
creditable  account  of  radio 
transceivers'  capability? 
That*s  a  question  always  pres- 
ent  In  the  mind  of  a  potential 
purchaser.  It  was  lingering  in 
my  mind  while  1  was  awaiting 
the  delivery  of  a  new  Yaesu  FT- 
227R,  but  some  doubt  began  to 
fade  as  soon  as  I  began  to  un- 
wrap  the  long-awaited  unit. 

Yaesu  does  an  excellent  job 
of  packaging  its  equipment. 
The  basfc  transceiver  and  a  full 
complement  of  accessories 
are  neatly  nestled  in  the  box, 
each  protected  by  a  heavy 
piasttc  covering.  Yaesu  knows 
the  value  of  first  impressionsl 

Before  the  plastic  was 
removed  from  the  transceiver, 
the  Instruction  manual  was  ex- 
tracted from  Its  pouch  and 
given  a  thorough  perusal  It's 
well-prepared,  written  by  some* 
one  familiar  with  the  English 
language,  and  provides  full  in* 
structions  for  setting  up, 
operating,  and  maintaining  the 
transceiver.  Photographs  are 
shown  to  illustrate  the  location 
of  various  sections  and  parts 
of  the  set's  interior.  Other 
photographs  display  the  front 
and  rear  view  of  the  unit  and 
provide  identification  of  each 
control  or  indicator.  Thumbing 
through  the  manual  brings  one 
to  the  parts  list,  which  is  really 
complete,  and  to  the  master 
schematic  wiring  diagram. 
This  latter  item  is  impressive 
and   pleasing,   it  spreads  out 


The  KUizmg  amplifier  tine. 


when  unfolded,  providing 
enough  detail  to  follow  circuits 
with  relative  ease.  Note  the  use 
of  that  word  ^'relative."  The  FT* 

227R  is  far  from  a  simple  piece 
of  electronic  gear,  and  Its 
schematic  reflects  its  com- 
plexity. 

The  real  unveiling  of  a 
transmitter  or  receiver  comes 
when  If  s  hooked  to  an  antenna 
and  a  power  supply.  The  FT- 
227R  performed  just  as  the 
literature  said  it  would!  Oh, 
there  was  one  small  exception, 
one  of  utterly  no  moment. 
When  first  turned  on,  instead 
of  displaying  147.00  on  the 
digital  indicator,  it  showed 
145.050.  But  With  that  small  ex- 
ception, everything  worked  as  I 
had  been  led  to  expect. 

Any  frequency  from  the  low 
end  to  the  high  end  of  the  two 
meter  band  can  be  dialed  in 
just  by  turning  one  knob.  That 
knob  has  detents  so  that  one 
can  dial  by  feel  as  well  as  by 
sight,  a  feature  sure  to  be  ap- 
preciated by  sightless  users 
and  by  car  drivers  who*d  like  to 
keep  an  attentive  eye  on  the 
road. 

Once  you've  dialed  in  an  oft- 
used  frequency,  a  touch  of  a 
button  marked  M  (for  memory) 
sets  that  frequency  up  for 
future  use.  Now  you  can  go  to 
any  other  frequency  and  retain 
the  ability  to  go  back  to  that 
favorite  one  just  by  a  touch  of 
another  button  marked  MR  (for 
memory  recall).  You  can  erase 
the  memory  and  replace  it  with 
another  one  with  equal  ease. 
There's  just  one  small  glitch:  If 
the  primary  power  to  the  trans- 
ceiver is  interrupted,  the 
memory  is  lost.  Just  turning  off 
the  set's  on-off  switch  does  not 
clear  the  memory,  so  If  the  set 
is  installed  In  your  car,  all  is 
fine.  In  your  shack,  however, 
where  you'd  normally  be 
switching  the  ac  power  to  a 
13.8  V  power  supply,  be 
prepared  to  reset  the  memory 
(as  well  as  any  other  frequen- 
cy) each  time  the  primary 
power  is  applied.  As  the  set 
draws  only  0.5  A  in  the  receive 
mode,  you  may  select  to  let  the 
power  supply  run  constantly. 

And  that  brings  us  to 
another  handy  feature.  In  addi- 
tion to  the  squelch  normally  in- 
cluded on  all  VHF  FM  trans- 
ceivers, this  one  has  a  visual 
indicator  of  an  incoming 
signal.  With  this  feature,  you 
can  have  the  af  gain  turned  off 
and  still  note  channel  activity 
by  a  glance  at  the  BUSY  visual 
indicator.  Another  plus  factor 
is  that  all  the  visual  Indicators 
are  bright  enough  to  be  seen 
readily  in  strong  ambient  light. 

Operation  of  the  transceiver 
has  brought  only  satisfying 
reports.  Uniformly,  the  quality 
reports  have  been  good.  Used 
on  a  V4-wave  indoor  antenna,  it 
accesses  all  repeaters  in  the 
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metropolitan  Oklahoma  City 
area.  And,  in  area,  Oklahoma 
City  is  one  of  the  largest  cities 
in  the  United  States,  dwarfing 
those  ten  times  its  population! 
On  simplex,  it  performs  very 
well  even  on  its  low-power 
position  (one  Watt  output), 
covering  distances  of  severai 
miles.  (This  with  an  inside 
y*-wave  antenna  within  a 
house  shielded  by  aluminum 
siding!) 

All  repeater  offsets  can  be 
coped  with.  The  standard 
+  600  and  -600  can  be  taken 
care  of  with  just  a  twist  of  a 
knob.  Nonstandard  offsets  re- 
quire the  use  of  the  memory  to 
nail  down  one  frequency  while 
another  Is  dialed.  "Split"  fre- 
quencies, those  Involving  a 
five-kllohertz  spacing,  are 
reached  easily  by  pushing  a 
button  marked  5  UP  . . .  very 
simple,  very  logical. 

The  internal  speaker  is 
bottom-facing.  Fox  use  in  the 
shack,  a  stand,  which  attaches 
to  the  case,  hotds  it  up  for 
forward-facing  sound.  For 
mobite  instailation^  the  husky 
attaching  mount  is  adjustable 
over  a  wide  range,  adequate  to 
adapt  the  transceiver  to  almost 
any  location. 

Like  any  other  real-world 
equipment,  the  FT-227R  has  a 
few  negative  aspects.  For  one, 
it's  big,  a  bit  too  big  to  fit  into 
some  of  the  smaller  cars  now 
becoming  popular.  From  the 
rear  of  the  coax  connector  to 
the  front  of  the  microphone 
pfug  Is  a  trifle  over  13  inches. 
From  the  head  of  one  mount- 
ing bolt  across  to  the  head  of 
the  other  mounting  bolt  Is  8.5 
inches.  From  the  bottom  of  the 
case  to  the  top  of  the  mounting 
bracket  is  3.5  inches...  and 
that  figure  doesn't  allow  room 
for  sound  from  the  down- 
facing  speaker.  Some  persons 
might  find  it  inconvenient  to 
twiri  a  dial  across  many  10-kHz 
detents  to  jump  from  one  re- 
peater to  another  when  they're 
sampling  half  a  dozen  chan- 
nels. The  microphone  im- 
pedance falls  into  the  category 
of  "classified"  Information," 
which  will  outrage  those  who'd 
like  to  make  use  of  a  combina- 
tion microphone-TouchtoneTM 

pad.  The  microphone  jack  is  on 
the  far  right^hand  side,  which 
means  the  cofd  will  have  to  be 
Straiched  across  the  trans- 
ceiver for  use  by  the  driver  of  a 
vehicle. 

Ahf  but  it  takes  an  inquiring 
soul  or  a  confirmed  nitpicker  to 
root  out  faults  in  such  a  pleas- 
ing packagel  The  average  user 
wil!  be  delighted  with  hts  FT- 
227R.  It  has  just  about  every 
feature  he  wouid  desire,  at  a 
price  that  doesn't  shake  him  to 
the  very  base  of  his  billfold. 

Carl  C,  Drumeller  W5JJ 
Warr  Acres  OK 


PRIDE  PM  1500  WATTMETER 

Knowing  your  forward  power 
and  reflected  power  can  be 
awfully  useful,  particularly 
when  trying  out  a  new  antenna 
or  making  any  number  of 
changes  an  amateur  is  likely  to 
make  from  time  to  time  in  his 
setup.  Thus,  having  a  compact 
and  accurate  wattmeter  such 
as  the  Pride  PM-150Q  can  be  a 
real  convenience. 

The  PM-1500  has  five  scales: 
0  to  5,  0  to  25,  0  to  150,  0  to  500 
and  0  to  1500  Watts.  So. 
whether  you  are  a  QRPer  or  like 
to  run  the  full  legal  limit,  the 
meter  will  do  the  job  for  you. 

Packaged  in  an  attractive 
black  crackle-finished  box  with 
gold  panel,  the  PM-1500  has 
just  two  controls,  a  toggle 
switch  for  rev/fwd  power  and  a 
five-position  switch  to  select 
the  appropriate  power  range  to 
be  measured.  Pride  Efec- 
f rentes,  6241  Yarrow  Drive, 
Carfsbad  CA  92008. 

Morgan  W.  Godwin  W4WFL 
Assistant  Publisher 

HEATH  LOW  COST  3^6 AND 
SCANNING  MONITOR 

The  Heath  Company  offers  a 
solid-state  automatic  scanning 
monitor  said  to  be  ideal  for  fire 
or  police  stations,  emergency 
vehicles,  and  home  listening. 
Covering  three  bands  (30-50, 
146^174,  and  450-500  MHz),  Ihe 
GR-1132  monitors  public  ser- 
vice transmissions  including 
police,  fire,  weather,  and 
emergency  operations,  and  In 
addition  operates  in  the  2 
meter  amateur  band  and  on 
marine  FM  frequencies. 

Receiver  sensitivity  is  0.5  uV 
or  less,  and  the  GR-1132's 
operational  features  Include: 
priority  channel  (checks  se* 
lected  priority  channel  every  4 
seconds),  automatic  or  manual 


The  new  Amphenoi  83-58FCJ  coax  cable  /ack. 


scan  selection,  built-in 
speaker,  volume,  and  squelch 
controls,  and  lighted  channel 
scanning  indicators.  The  unit 
incorporates  individual  tele^ 
scoping  antennas  for  each 
band  of  operation  and,  for  con- 
venience, may  be  operated 
from  an  internal  ac  power  sup- 
ply or  external  12  V  dc  source. 
For  further  information  on 
the  GR-1132,  write  Heath  Com- 
pany, Dept  350-560,  Benton 
Harbor  Ml  49022, 


NEW  SOLDERLESS 

AMPHENOL  INLINE  COAX 

CABLE  JACK 

A  new  Amphenol^  In-line 
UHF  coax  cable  jack  that  can 
be  installed  in  seconds  without 
specral  tools  or  solder— also 
eliminating  all  need  for  PL-259- 
to-PL-259  adapters  previously 
required — has  been  deveioped 
as  a  follow-up  to  last  year's  in- 
troduction of  the  widely- 
accepted  Am  phenol  no-solder 
83-58  FCP  fast-assembly 
PL^259  connector  for  RG'58/U. 
The  new  companion  in-line 
splice  jack  also  uses  the  in- 
novative "FCP"  termination  ap- 
proach. The  result  is  extremely 
fast  cable  termination— less 
than  20  seconds. 

Whenever  an  In-line  antenna 
or  hookup  coax  cable  splice  Is 
needed,  the  user  has  only  to 
strip    the    cablei    insert    the 


center  conductor  into  the  back 
of  the  connector,  and  slide  the 
ferrule  into  place.  Once  ac- 
complished, termination  is 
complete.  The  result  is  a 
handy,  in-line  SO-239  recep- 
tacle that  will  accept  any 
PL"259  plug— directly. 

All  need  for  a  second  PL-259 
connector  plus  PL-259-to- 
PL-259  adapter  has  been 
eliminated— at  great  savings 
in  terms  of  space,  cable 
weight,  and,  most  important, 
purchase  price  for  all  these  in- 
dividual components. 

Called  Amphenol  UHF  Cable 
Jack  S3-58FCJ,  the  new  device 
easily  handles  all  power  levels 
up  to  maximum  ratings  of  the 
RG-58/U  coax  cable  itself.  And, 
unlike  conventional  solder  con- 
nection techniques,  the  83- 
58FCJ  can  be  easily  dis- 
assembled and  reused. 

Amphenol  83-58FCJ  connec- 
tor adapters  have  a  frequency 
range  of  0-300  MHz,  and  a 
voltage  rating  of  500  V  peak. 
Thermal  limits  are  -67'  to 
+  300°  F,  They  also  have  stan- 
dard 5/8-24  threads  for  simple, 
screw-on  mating  with  conven- 
tional   UHF    plugs. 

The  manufacturer's  sug- 
gested retail  price  for  the 
solderless  Amphenol  83-58FCJ 
lack  is  $1.64.  AvaHability  Is 
through  a  nationwide  network 
of  general  line  electronic  parts 
distributors. 


The  Heathhtt  GR-1132  scanning  monitor 
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wKti  another  to  get  that  total  resistance.  In  other  words,  we're 
after  Ri  or  R2i  want  to  get  Ri  or  R2  by  itself  with  everything  else 
on  the  other  side.  What  we  have  now  (applying  our  number  work 
to  the  formula)  Is  RtRi  +  RtR2  -  RlR2'  How  do  we  go  from 
there? 

Say  we  want  to  get  Ri  by  Itself.  Referring  to  the  number  equa- 
tion, 2(3}  +  2(6)  =  3(6),  you'll  notice  that  the  3  Is  In  the  Ri  posi- 
tion. Again,  we  have  the  problem  that  there  are  two  3*s,  and,  to 
complicate  things  further,  both  of  those  3"s  are  being  multiplied 
by  some  other  number.  But  there  are  all  sorts  of  tricks  devised 
over  the  ages,  all  very  iogicali  that  enable  us  to  get  past  just 
about  any  roadblock  we  encounter.  One,  that  we've  already 
seen,  is  doing  the  same  thing  to  two  numbers  which  are  equal.  If 
we  start  off  with  equals  and  then  do  the  same  thing  to  both  or  alt, 
we  are  bound  to  still  have  equals.  In  our  case,  2(3)  +  2(6)  equals 
3(6).  Let's  subtract  2(3)  from  both  sides.  If  I  do  that,  \  get  rid  of  the 
2(3)  on  the  left,  and  here's  what  I  have:  2(6)  ^  3(6)  -  2(3).  Now,  at 
least  I  have  both  3*s  on  the  right-hand  side. 

Note  first  that  3(6)  -  2{3)  is  the  same  as  3(6)  -  3(2),  2(3)  equals 
3(2),  in  other  words.  It  doesn't  make  any  difference  what  order, 
which  comes  first,  when  multiplying  two  numbers.  Next,  note 
that  3(6)  -  3(2)  is  the  same  as  3(6  -  2),  much  the  same  as  2(6  + 
3)  equated  2(6)  +  2(3),  only  in  reverse.  Putting  all  that  together, 
we  now  have:  2(6)  =  3(6  -  2).  We're  getting  there,  little  by  little, 
but  we  are  getting  there.  Now  bring  that  (6  -  2)  as  a  unit  down 
from  top  right  to  bottom  left  and  we  have  It:  2(6)/(6  -■  2)  =  3.  We 
have  the  3  by  itself  on  one  side.  Now,  rememl>ering  that  2  Is  Rt*  3 
Is  Ri  and  6  is  R2,  we  have  RtR2/(Pl2  -  Rt)  =  Rv  By  playing 
around  with  numbers  (never  actually  adding,  multiplying,  or  sub- 
tracting, etc.,  but  just  moving  them  around),  we  came  up  with  a 
formula  for  Ri. 

Admittedly,  what  we  did  was  pretty  complicated.  It's  algebra, 
of  course,  a  fairly  complicated  subject.  But  the  incredible  thing 
Is  that  just  by  playing  around  with  numbers  we  can  develop 
and/or  discover  all  the  rules,  algorithms,  etc.,  of  an  algebra 
course,  or  of  the  algebra  needed  in  electronics  for  FCC  exams. 


Now  another  little  exercise.  Again,  work  and  answers  at  the 
end. 

Exercise  2: 

(1)  Take  that  same  formula.  Rt  =  RiR2/(Rl  +  R2)v  and  solve  for 
R2,  again  employing  the  number  equality,  2  =  3(6)/(3  +  6),  Here, 
you  want  to  get  the  6  by  Itself  on  one  side. 
(2)Swr  -  (Vf  +  Vr)/(Vf  -  Vr)  is  a  formula  In  which  swf  is  standing 
wave  ratio,  Vf  =  forward  voltage,  and  Vf  is  reflected  voltage. 
Solve  for  Vri  What  is  V^  when  the  swr  is  2  and  Vf  is  75  V? 

WORK  AND  ANSWERS  TO  EXERCISES 

ExercisB  t: 

(1)  P  =  i2r^  pm  =  fi.^/PJW    =  I 

(2)  I  =  vWT    =  \/5/200    .  5^200isJ50x10  -  1)/(2  x  102),  or  25  x  10  -  3.  which 
Is2.5  J(  10-2^  or  250  X  10-4.  V250  ?(  10-    is  about  16x10^  or  0.016. 

(3)  (a)  382  is  3,82  x  10^.  3,02  Is  close  to  4  simply,  so  v'i3,82x10"     Is  about  2  x 

IOI  or  20,  ^^^__ 
{b)  0.000018 18  1.8  X  10-5  or  18  X  10  -6.  IB  Is  close  to  16,  so  /16x  iO-" 
is  atK>ul  4  k  10  -  3  or  0.004.  

(c)  620,000,000  Is  5.2  X  10®.  5.2  Is  Close  anougli  to  4  that  \^5,2  x  10*    Is 
about  2  X  104  or  20,000. 

(d)  0,0000000000047  ^s  4.7  x  10-12.  Again,  4J  is  ClOSfl  to  4  simply;  so 
^4.7  X  !0  -  '*    is  about  2  x  10  -  ^  Of  0.000002. 

Exercise  2r 

(1)  2  =  3(6y(3  +  6).  ttien  2(3  +  6)  -  mi  Next.  2(3)  +  2(6)  =  mi  Subtract  2(6) 
Imm  both  sides,  giving;  2(3)  =  3(6)  -  2(^  of  6(3  -  2).  Then  bring  the  (3  -  2) 
down  to  ttit  left  and  we  nave:  2(3K(3  -  2)  =  6.  Now,  putting  R's  in  their  proper 
places,  we  have:  RtRi/(Ri  -  RiJ,  whicii  Ss  the  same  formula  as  (or  Ri. 
0  Swr  =  (Vf  +  VrytVf  -  Vf).  Firet  Step;  swr(Vf  -  Vf)  =  Vf  +  Vr.  Then: 
swr(Vf)  -  3wf(VfJ  =  Vf  +  Vf.  Ttils  time  adcf  swr(Vr)  to  both  sides  and  subtract 
Vf  from  both  sides.  That  glvesi  awr(Vf)  -  Vf  =  Vf  -i-  swr{Vr).  This  is  now 
somewhat  tricky.  We  must  now  Keep  In  mind  that  Vf  and  Vr  have  a  hidden  1 
multiply! r>g  them.  That's  because  when  we  do  our  little  reverse  stunt,  we  need 
that  1— otherwise,  we  lose  part  of  our  equation.  With  the  Vs  written  in,  our 
equation  now  looks  like  this:  swrfVf)  -  IVf  =  IVr  +  swr(Vr).  And  now  when 
we  pull  that  reverse  stunt  that  we  did  with  numbers  before^  we  pet:  Vf{swf  — 
1)  =  Vr(1  +  swr).  If  you  didn't  have  that  1,  you'd  just  multiply  the  awr  alone 
and  wouldn*t  get  what  you  started  off  wlthn  The  final  step  Is  to  bflng  the  1  + 
swr  or  swr  +  1  (you  get  the  same  value  either  way)  from  top  right  to  bottom 
left,  to  get:  VHswr  ~  1)/(swr  +  1)  s  Vf. 

That's  a  complicated  process  we  just  went  through.  Try  ii  wllti  a  number 
equation,  ar>d  you'll  find  it's  more  understandable.  I  purposely  did  it  directly 
with  letters  just  to  show  that  you  can  do  that  Kirtd  of  thing.  Of  course,  when 
you  gat  good  at  algebra  (some  people  am  that  way,  you  know),  a  lot  of  these 
steps  are  done  iri  your  head. 

Plugging  in  the  values  given,  we  now  have:  f75(2  ~  ^)]f{2  +  1)  =  Vt.  Thai's 
75/3  or  25  volts  that  Vp  equals.  (2  -  t)  of  course  equals  1,  and  75  x  1  Is  simply 
75. 

Again,  let  me  emphasize  the  importance  of  playing  afound  with  r^umbers. 
Processes  that  seem  awfully  difficult  because  of  the  abstraction  of  letters 
become  quite  easy  with  smaii  numt>ers 
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THE  DESIGN  OF 

OPERATIONAL  AMPLIFIER 

CtRCUITS,  V\^ITH 

EXPERIMENTS 

(Howard  M.  Berlin, 

E  &  L  Instruments,  Idc,  1977, 

$6,50^ 

Versatile  and  inexpensive, 
the  operational  amplifier  (op 
amp)  is  among  today's  most 
wideiy^used  efectronic  devices. 
The  Design  of  Operational 
AmpUtm  Circuits,  with  Ex- 
periments  presents  an  oppor- 
tunity to  learn  the  how  and  why 
of  op  amp  circuit  design.  The 
book  will  be  of  Interest  to  those 
who  want  to  learn  op  amp  con- 
cepts. Readers  looking  for 
practical  ckcults  for  use  In 
solving  specific  problems  will 
have  better  luck  elsewhere. 

The  key  elements  of  the 
book  are  the  experiments  of- 
fered at  the  conclusion  of  each 
of  the  ten  chapters.  In  all,  there 
are  37  experiments.  Many  of 
them  require  an  oscilloscope 
(dual  trace  preferred],  a 
multimeter  (digital-type  pre- 
ferred), and  a  function 
generator  capable  of  produc^ 
ing  sine,  square,  and  triangle 
waves.  In  addition,  a  bread- 
board and  a  dual  voltage  power 
supply   are   necessary,   along 


with  an  assortment  of  capac- 
itors, resistors,  poten- 
tiometers, and  other  miscel- 
laneous components.  Most  of 
the  experiments  use  the  741  op 
amp. 

The  book  is  logically  organ- 
ized, beginning  with  a  chapter 
on  the  general  characteristics 
of  op  amps,  a  discussion  of  op 
amp  data  sheets,  and  rules  for 
all  subsequent  experiments. 
Chapters  2  through  7  deal  with 
various  types  of  op  amp  clr- 
cults  using  the  741,  including 
linear  amplifiers,  function 
generators,  and  active  filters. 
Chapter  8  suggests  schemes 
for  operating  op  amps  with  a 
single  supply  voltage.  The  Nor- 
ton or  current*differencing  op 
amp  is  discussed  In  Chapter  9, 
while  Chapter  10  is  devoted  to 
Instrumentation  amplifiers. 

This  is  not  a  book  for  casual 
readir^g.  It  is  suiteci  to  the  ex- 
perimenter or  hobbyist  with  the 
time  and  desire  to  gain  a  de- 
tailed knowledge  of  basic  op 
amp  concepts.  As  the  author 
suggests,  it  would  be  useful  in 
the  laboratory  section  of  a  col- 
lege course  on  linear  inta^ 
grated  circuits. 

Jeff  Delray  WBBBTH/1 
Publications  Editor 
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Supply 

185-191  West  Main  Street  •  P.O  Box  88 
Amsterdam.  NY  12010  Tel.  [518)  842'8360 
Jusl  5  minutes  from  N.Y.  Thruway—  Exit  27 
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ALL  5     BAND    OPERATION     -      ONLY    ONE 
NEAT  SMALL  ANTENNA.  FOR  C0MGE:5TE:D 
HOUSING     AND    APARTMENT     DWE'.LERS! 
LIGHT,  NEAT     -  ALMOST    INVISIBLE  i 


FOR  ALL  MAKES  AMATEUR  HF  TRANS- 
MITTERS -  TRANSRECEIVERS  -  GUARAN- 
TEED FOR  2,0OO  WATTS  PEP.  POWER. 
FOR  NOVICE  AND  ALL  CLASS  AMATEURS! 


COMPLETE     Ready  lo  put  up  with  30  ft.  Dacran  *nd    support  cordst  Wt.  3  Ibs.^      V'XS"  MOLDED 

RESONANT     TRAPS  -just  switch  your  transmittep  to  tfeslrc4  band  for  EXCELLENT  PERFORMANCE! 

NO  TUMERS  OR  HALUNS  NEEDEDI  CAN  BE  USED  IN  ATTICS,  TOPS  OF  BUILDINGS .  INVERTED 
Vs  IN  MINIMUM  SPACE.  NO  CENTER  SUPPORT  NEEDED.  NO  HAYWIRE  HOUSE  APPEARANCE 
COMPLETELY  ASSEMBLED.  No  tuning  -  cutttng  -  soEderIng  -  measuring  -  ^U5T  HANG  IT,  AND 
USE  IT!  SWR    IS  1.2  AT  RESONANCE    THOUSANDS  IN  USE  -   EASIEST    INSTALLATION! 

00-40-20-15-10  meter  t}andS"*102ft.  with  90  ft.  RG5eU  cohk  -connector -Model  D90BU.  .  .$49.95 
40-20-15-10  meter  bands— 54  ft.  with  90  ft.  RG5BU  coax  -  connector  ^IVIcdel  10O1BU  ....  $48.95 
20-I5-1O  meter  l^ands^ — 26ft-  with  90  ft.  RG50U  coax  -  connector  -Model  t007BU $47,95 

Send  only  S5-00  {cash,  ck.,  mo.)  and  pay  postman  balance  plus  COD  postage  OR  SEND  FULL  PRICE 

FOR  POST  PAID  DEL.  IN  USA  (Canada  Is  $5.00  extra)  or  order  by  MAIL  OR  PHONE  with  Banh- 
Amerlcard  VISA  -MASTER  CHARGE  -OR  AM  EXP.  Give  number  and  eK.  date.Ph  1-308-23^-5333 
week  [lays.  We  ^hlp  tn  2-3   days.   INFLATION?  PRICES  MAY     INCREASE  -  SAVE  -  ORDER  NQWI 

INFO.  AVAILABLE    FROM.    WESTERN  ELECTRONICS     Dept.    A7-4        Kearney.  Nebraska.  69047 


[S  HARD  COPY  STORAGE  A  PROBLEM?. 
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73,  as  thick  as  it  is,  is  more  iike  a  floppy  wlien  it  comes 
to  standing  on  the  bookslielf.  Try  the  73  Library  Shelf 
Boxes, . . .  Sturdy  corrugated  white  dfrt  resistant  card- 
board boxes  which  wilt  keep  them  from  flopping  around. 
We  have  self-sticking  labels  for  the  boxes,  too,  not  only 
for  73,  but  also  for  Kilobaud . . .  and  for  CQ,  QST,  Ham 
Radio,  Personal  Computing,  Radio  Electronics,  Inter 
face  Age,  and  Byte.  Ask  for  whatever  stickers  you  want 
with  your  box  order.  They  hold  a  full  year  of  73* ..  or 
Kilobaud.  Your  magazine  library  is  your  prime  reference, 
keep  it  handy  and  keep  it  neat  with  these  strong  Hbrary 
shelf  boxes  , . .  $2.00  for  the  first  box  and  $1.50  for  each 
additional  box.  Be  sure  to  specify  which  labels  we 
should  send.  Have  your  credit  card  handy  and  call  our 
toll-free  order  number  800-258-5473,  or  use  the  order 
card  in  the  back  of  the  magazine  and  mail  to 

73  LIBRARY  SHELF  BOXES  Peterborough,  NH  03458 


STOP 


Dentron  m  Tempo  %  Wilson  m  Larsen  m  Cushcraft  •  Hy-Gain  and 
many  more. 

Before  you  buy  your  next  Ham  Radio  ''STOP*'  and  take  time  to 
send  or  call  for  our  price  sheets.  You  wow  'f  be  sorry  you  did.  We  ser- 
vice what  we  sell  Charge  Hi  with  BANKAMERICARD  or  MASTER- 
CHARGE  or  we  will  ship  COD, 
Jim  WB2JON  Roy  WB2PMM 

BANKAMEftiCARO      (7t6)   235-73-40      MASTERCHAROE 


Amateur  Radio  of  Rochester 

ItSS   SCOTTSVIULE   RD.,    ROCHESTER,   NEW  YORK   146^.4 


•  *  «  t 


A51  ^ 
•  •  •  •  t 
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We  have  a  portable  direction  finder  that  REALLY  works— on 
AM,  FMf  pulsed  signals  and  random  noise!  Unique  left-right 

DF  allows  you  to  take  accurate  bearings  even  on  short  bursts, 
with  no  180''  ambiguity.  Its  3  d8  antenna  gain  and  .06  uV 
typical  DF  sensitivity  allow  this  crystal-controlled  unit  to  hear 
and  positively  track  a  weak  signal  at  very  long  ranges-while 
built-in  RF  gain  control  with  120  dB  range  permits  DF  to 
within  a  few  feet  of  the  transmitter. 

The  DF  is  battery- powered^  can  be  used  with  accessory 
antennas,  and  is  12/24V  for  use  in  vehicles  or  aircraft.  This  is  a 
factory-built,  guaranteed  unit--not  a  kit.  It  has  been  successful 
in  locating  malicious  interference,  ^  well  as  hidden  trans- 
mitters in  "T-hunts,"  ELTs,  and  rwise  sources  in  RFI 
situations. 

Prices  start  at  under  $175-  Write  or  call  tor  information  on  our 
complete  line  of  portable,  airborne,  vehicle,  and  fixed  DF 
systems. 


5546  Dithedfiil  Oaks  Rd.. 
Amateur  Oept. 
Santa  Barbara,  CA  331 1 1 


L-TRONICS 


W6GUX 


WDSESW 


L10 


^ernanti 

Amalew 

Supply. 

Jne. 

MEMPHIS,  TENNESSEE 

NO  MONK€V  BUSIN6SS1 

(A)  Complete  Service  Facilities 

(B)  Good  Deals  on  most  Brands 

(C)  Shipping  within  24  Hours 

(D)  All  inquiries  handled  by  Active  Hams  with 
over  20  years  experience  in  ham  radio 

CALL  TOLL  FREE 
1-800-238-6168 

m  TENNESSEE,  CALL  901452  427B 

MQNDA  Y-SA  TURDA  Y  8:30-5:30 

FOR  YOUR  SPECIAL. 


CUSTOM  HJGH  POWER  AMPLIFIERS 


G-12 


Write:  3202  Summer  Ave.,  Memphis,  Tennessee  38112 


BRITI'S 


2ik\  kiio  S^rm 


2508  North  Atlanta  Road 

Belmont  Hills  Center 

Smyrna,  Georgia  30080 

Phone  432-8006 


North  Georgia's  only 

Authorized 
Yaesu  Dealer 


Yaesu 

Mosley  Antenna 

Cush^Oaft 

Rohn- Tower 
C;D,E.  Rotors 
Shure 

Wilson 
MF  J 


Vibroplex  keys 
B  &W 

Swan  meters 
Hustler 
Saxton 
ARRL  Books 
Call  Books 
Tempo 


Amcomm 
Complete  service  facilities 


B29 


mn 


and 


220 


ttEPEHTUli 


Hi  Pro  Mk  \ 


INTRODUCING 

THE 


■    D    • 


NEW 


Hi  Pro  Ml<  I 


By  Maggtore  Electronic  IjaboraiOfy 

*  Siate-of-tfie-art^  fyjl-feature  repealers  that  boast  broa^d  rangp 
Lempcrature  and  electrical  stability  for  use  in  an  yrKunirolled 
environ  mem 

*  Low  cyrrerjl  drain  —  A  plus  for  eft^etgericv  1 2  volt  Standby  battery 
1  operation 

*  The  receivers  develop  maximum  usable  ^miiivity  and  sideband 
f  election 

*  The  iransmtners  develop  IZS  Watts  (220)  16  Waiii  (144)  of  dean  rf 
and  a  faithful  reproduction  of  ibe  input  signal  insurtng  an  extremety 
j^ood  sounding  repealer.  50  MHz  &  450  MHi  also  available 

^  Includes  ^  high  quality  dynamic  microphone  and  a  detailed 
instruction  manual 

PA  Res.  add  6%  tax 
INTRODUCTORY  PRJCE  $59X50  PLUS  SHIPPING 

Price  good  til  April  30  th 

Mfiggiore  Electronic  laboratory 

&AB    V/ESTXOWN    RD. 


fri36 


WEST    CHESTER,    PA.    T93eO 


PHONE    215   ^36-e051^ 
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DISCOUNTS 


MIDLAND  •  CUSHCRAFT 
NYE  •  STANDARD  •  TEMPO 
HUSTLER  •  TRI-EX  TOWER 

CDE  Rotors  *  Shure  *  Astatic 
Antenna  Inc.  ■  BW  ■  Hy-  Gain 

Monthly  Specials! 


PREPAID 


MIDLAND 


SKIPPING 


32 


13-510  2M  25w  Synthesizer  339 
13-509    220  Mhz  lOw  12ch  148.22 
13-505  2M  30w   12  ch  189^^ 

"foS:  free    catalog 


ADVANCE 
A41  SOUND 

COMPANY,  INC. 


(si«)  667-0973 

7BI  OEEI    PAtK  RDI 
DIX  HILLS  NV  11746 


CONNECTOR  ASSORTMENT 


$25.00 

Postpflid 


$23.50  ^^"^ 

lots  of  three 


Includes:  5~PL259.  &'^S0239,  5-UGI75.  5'USI7&. 
2  -  PL25a.     I     DM,    I  -  M3S8,    2  ■  M3Sr    I  ^  UG255, 
I  -  UG273,    7  ^  PL259PO,     f  -  1021-20.    t  -  Lighfnmg 
Arrestor. 
Master  Charge  &  Visa  accepted  /Semi  for  Free  Catstog 


CDAKIT 


P.O.  Sox   (01 -A 


Oumont.  N.  X  07621 


Cfrcte  C2I   on   Redder  Service  Card 


MOTOROLA  PARTS 
;  &  EQUIPMENT 


Solid  state  2in  receiver  strips,  helical  front 
end    8  MHz.  If,  8  Watt  audio  out,  volume 
Si  squelch  controls  inciudsd  on 
chassis  ..,*..*♦*'>■'«•■''■•''  $50*00 
MOTRACS  25  Watts  H-B.  less  acces- 
sories  $99.00 

Control  heads  for  tracs,  5  freq.  single  tone 
oscillator,  6  freq.  pi  oscillator.  Auto  lite 

dimmer  ■  ■  -  $25.00 

MOTR AC  mics t  .  * -  ■  $1 5.00 

Element  8i  amp.  only    ...,,.....$   3*00 
IVIOTRAL  speakers $10.00 

Send  caff  with  order  —  If  you  are  not 
in  the  tatest  Caff  book  mcfude  copy  of 
your  ficense. 

Lund  Engineering  Co, 
905  County  Hwy.  135 
Long  Lake  MN  55356 
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D  O  V  E  T  R  O 


MPC-IOOOC 

Multipath  Correction 
In- Band  Diversity  & 
AFSK  Tone  Keyer 

Amateur  Net:  $545^0 


Standard  features  include  CONTINUOUSLY  tuneable  Mark  and  Space  channels  (1000 
Hz  to  3200  Hz)»  Dual  Mode  (MARK  or  FSK)  Autostart  and  internal  high  level  neutral 
loop  keyer  (20  to  60  ml}>  Both  EIA  and  MIL  FSK  outputs  are  provided  for  direct 
interface  to  microprocessor  and  video  termfnal  peripherals. 


MPC-IOOOCR 

Signal  Regeneration  & 
Speed  Conversion 

Amateur  Net  $645.00 


A  front  panel  switch  pernrrfts  internal  TSR'200  Signal  Regenerator-Speed  convert- 
er assembly  to  electronically  "'gear-shift*'  between  60,  67»  75  and  100  WPM.  All 
incoming  and  outgoing  signals  are  regenerated  to  less  than  0,5%  bias  distortion. 
Also  available  with  DIGITAL  Autostart  {TSR-200D)r  Amateur  Net:  $695.00 


■.ar  •■S-.iA<ggg£^^&fi,ir^rjS^^^a^^_ 


MPC-IOOORA 
TSR-500 

Dual  UART  Regeneration, 
Speed  Conversion,  200 
Char.  Memory,  Word  Cor- 
rection &  DIGITAL 
Autostart 

Amateur  Net:  $895.00* 

The  MPC-lOOOR/TSR-500  provides  Preloading  and  Recirculation  of  the  200  character 
FIFO  Memory,  a  keyboard*cont rolled  Word  Correction  circuit  Variable  Character 
Rate,  Tee  Dee  Inhibit,  Blank/LTRS  Diddle^  a  Triple  Tone- Pair  AFSK  Tone  Keyer  and  a 
Character  Recognition/Speed  Determination  DIGITAL  (DAS-lOO)  Autostart  mode. 

*The  MPC-IOOOR  is  also  available  without  a  TSR  assembly  and  functions  as  a  MPC- 
IOOOC  with  a  Triple  Tone- Pair  AFSK  Tone  Keyer,  This  " Basic- R"  permits  future  ex- 
pansion  with  a  TSR-lOO,  TSR-200,    TSR'200D  or  TSR-500  by  simply  lifting  the  lid 

and  plugging  in  the  appropriate  TSR  assembly:  Amateur  Net  (Basic-R):  $595.00 

Your  QSL  will  bring  complete  specifications,  or  call:  213  6S2-3705. 
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GILFER 


Same  day  shipment.  First  It ne  parts  only  Factory 
tested.  Guaranteed  money  back.  Quality  IC's  and 
other  comporrenls  at  factory  prices. 

INTEGRATED  CIRCUITS 


P.O.  BoK  4430M  Santa  Clara,  CA  95054 
For  will  cati  only:  H*'^)  988-1640 
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Sinclair  3V2  Digit  Multimeter 

Batt .  ope F .  1  m V  and  .  1 N A  reso I ution .  R e - 
sistarcetD  2D  meg.  1%  accuracy.  Small, 
portable,  compietety  assem.  in  case  1  ^r. 
guarantee.  Se&t  value  ever!        $59 .fe 


Not  a  Cheap  Clock  Kit  $14.95 

Ir  eludes  everything  Except  case.  2 -PC 
boards.  S-^SO''  LED  Di&pky$.  5314  clock 
chip,  transformer,  all  components  and 
full  instructions.  Same  cloch  ktt  with  .80" 
dfiplays.  S2t,9& 


OigltalTemperature  Meter  Kit 

liiijcior  and  DLtdoor.  Automatically 
switches  back  and  forth..  Beautiful.  50" 
LED  readoui^.  Nothing  llk^  it  available. 
Needs  no  additional  parts  tor  complete, 
full  operation.  WslE  measure  -10Q''  to 
+2D0=F,  air  or  liquid  Very  accurate, 
Complete  inslrucilDn$.  139,95 

NiCad  Batt.  Fixer/Charger  Kit 

OjKnis  snorted  cells  ihat  won't  Jiold  a 
ctiarga  and  then  charges  them  up.  ail  in 
one  kit  w/fiili  parts  &  instruc       S7.Z5 

RCA  CosmacVIP  Kit     275.00 

Video  computer  with  games  and  graphics. 

78  IC  Update  Master  Manual 

1978  iC  Update  Master  Manual  S30.00 
Complete  1 5  data  selector  2175  pg.  Mas- 
ter reference  guide  Over  42.000  cross 
references.  Free  update  service  through 
197S,  Domestic  postage  S3. 50.  Foreiprr 
S6,0D.  Final  1977  Master  doseout  £15.00 


Mew  Cosmac  Super  "ELF" 

RCA  CMOS  expandable  microcompoter 
w/HEX  keypad  input  and  video  output  for 
graphics  Ju^ttjrn  (>n  and  stert  loading 
fuw  program  using  ttie  resident  monitor 
on  ROM.  Pushhutton  Beiettion  ut  all  four 
CPU  modes.  LEO  indicaEors  of  current 
CPU  mode  and  ! our  CPU  states.  Single 
step  op.  for  program  debug.  Built  in  pwr. 
supply.  256  Bytes  of  RAM,  audio  amp,  ■& 
spkr.  Detailed  issy.  man.  w/PC  board  & 
all  parts  fuliy  docketed.  Conip.  Kit 
$1D6..95  High  address  display  option 
8. 95;  l-ow  address  djspiay  optioft  9.95; 
Custom  hardwood  cab.:  drilled  front 
panel  19.75  Micad  &.atterif  Backup  Kit 
w/aM  parts  4.95  Fully  wFred  and  tested  in 
cabinet  151J0  ia02  software  jcchng. 
club;  write  for  Into. 

4K  Elf  Expansion  Board  Kit 
with  Cassette  l/F        $79.95 

Available  on  board  options:  1K  super  ROA/9 
nrionitof  SI  9,95  Parallel  1/0  port  S7.95 
RS232  l/F  $3.50  TTV  20  ma  l.i'F  SI. 95 
S-VOO  Memor/  l;"F  $5.aQ 

Tiny  Basic  for  ANY  1802  System 

Kansas  City  Elartdard  Cassette  StO.OO 
On  ROM  Monitor  S38.00 
Super  Eif  owners  take  30% 

Original  Cosmac    ELF"  kit 

All  parts  and  instructs.  149,50 

Board  oniv  14.BJ5 

Video  Meduiator  Kit     $9.95 

Convert  your  TV  set  into  a  high  quality 
monitor  without  attectmg  normal  u&age 
Complete  kit  with  full  instructions. 


60  Hz  Crystal  Time  Base 

Kit  $4.75  Qonvetts  digital  clocks 
from  AC  line  frequency  to  crystal  time 
base.  Outstanding  accuracy.  Kit  includes: 
PC  board,  MM5369,  crystal,  resistors, 
capacitors  and  trimmer. 


Clock  Calendar  Kit      SZ3.95 

CT7015  direct  drive  chip  displays  date 
and  time  on  .6^  LEDS  with  AM-PM  mdi- 
cator.  Alarm/doze  feature  includes  buz- 
zflr.  Complete  wiith  ati  parts,  power  s^jppiy 
and  instructions,  less  case. 


2,5  MHz  Frequency  Counter 

Kit  Complete  kit  less  case        137.50 

30  IVIHz  Frequency  Counter 

Kit  Complete  kit  less  case         $47.75 
Hrescaler  Kil  to  350  MHz  J19.95 


Stopwatch  Kit  $26.95 

Foil  six  digit  battery  operated,  2-^  voH&. 
3.2768  MHz  crystal  accuracy.  Times  to 
59  min . ,  59  sec , ,  99 1  /t  QO  sec,  Ti  iries  std . , 
spiit  and  Taylor.  7205  chip,  all  compo- 
nents minus  case.  Fuii  instruc. 


Auto  Clock  Kit  $15.95 

DC  clock  with  4'. 50"  displays.  Uses 
National  MA-1012  moduie  with  alarm 
option,  (nciodes  light  dimmer,  crystal 
timebase  PC  boards.  Fully  regulated, 
com  p.  instructs.  Add  S3. 95  for  beautiful 
dark  gray  case.  Best  value  anywhere. 


TEHMS:  SS.Oamin,  order  U.S.  FuRds.  Calif  residents  arid  6%  tax,    FREE:  Send  for  yot*f  copy  of  our  NEW  1978 
BankAmericard  and  Master  Charge  accepted.  QUEST  CATALOG.  Ini;lude  24c  stamp. 

Shipping  charges  will  be  added  on  charge  cards. 
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NORTH 
AMERICA'S 
SHORTWAVE 
MAIL  ORDER 
PLACE" 

One-Stop 
Armchair  Shopping 
For  Ail  SWL  Needs 

+  Receivers  —  Drake,  Vlaesu  ^ —  special 

fDo  ds  f  0  r  better  p  e  rf  or  ma  nee  *  F  r  eque  ncy 

Readouts  *RecBivir3g  Antor\na$  *  Antenna 

Til  n  ers    *  F  requ  e  r>cy  Ca  li  b  rators    *  L  og  So  oks 

*FM  or  TV  Guides    *QSLAIbiims    *AM  Pattern 

Maps      *  I TU  P  u  bli  cat  I  ons      *  QS  L  Ad  d  ress  B  ooks 

*Co  nli  deniial  Fr  equ  ency  List     *  Cf  ocRs     +  Ai  I S  WL  Bo  oks 

The  New  1978 
32nd  Edition 
WORLD  RADIO  TV 
HANDBOOK 
Is  Ready! 

Listen  to  the  world  with  this 
compreliensive  directory  of 
stations  at  your  side.  Best 
there  is!  Only  $11.95  ppd. 

FREE  SWL  MINI-CATALOG 

GILFER  SHORTWAVE 

Dept  73^4,  Box  239,  Park  Ridge,  NJ  07656 


HIGH  PERFORMANCE 
SMOKE  DETECTOR 


FRAZER    dt  ASSOCIATES 


HIGH  PERFORMANCE  SMOKE  DETECTOR 
NOW  —  ar  on  Extraordmary  $23.00 
Sovings.  List  price  $49.95  our  special  sole 
price  only  $26.95  Postppid  to  yoyr  door. 
The  Ca^0  for  home  and  dffice  Smoke 
Detectors  is  overwhelming:  (1 )  Fire 
Spreads  1100%  in  the  first  4  mintites.  (2) 
74%  of  dwelling  victims  die  upstairs  from 
downstoirs  Fire^.  (3)  Most  home  fires  start 
between  midnight  and  6  A,M,  while  the 
fomily  sleeps.  (4)  Someone's  home  burns 
every  55  seconds.  These  and  other  facts 
ore  competing  mtltions  of  wise  Americans 
to  protect  their  families  and  homes 
against  the  horrible  consequences  of  fire. 
Smoke  Detectors  are  now  required  for  all 
new  residentiol  occupancies.  With  UL 
Listed  High  Performance  Detectors,  you 
can  comply.  Free  Catalog.  KURRV  — 
Supply  limited*  Frazer  &  Associates 
Consulting  Engineers,  1888  Century  Park 
East,  Century  City,  CA  90067.  F7 


tj 
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NEW  PRODUCTS 

BY  POPULAR  DEMAND 


AUTOCALL  DECODER 


4  Digil  Touchtor>e'  Decoder  for 
paging  and  control.  CMOS 
redesign  t>ased  on  Aulocalt  76 
(73  mag.,  June  76). 

FEATURES 


Ht-Z  Input,  wiir  connect  to  any  avajJatoie 

audio 

Self-adjusting  Input  Amplifier 

Will  not  false 

Absoluteiy  reliable 

Low  powef  consumptioni 

Thousands  of  possible  codes 

FieJd  programmable 

Operate  from  single  12V  power  supply 

PRICE* 
Kit  S39  95        Wir^  $75,00 


►AUDIO  LIMITING  AMPLIRER4 


For  use  in  applications  such  as 
nap0ater  decoders  where  a  con- 
slant  audk>  level  is  desirable. 


FEATURES 

•  Will  take  any  input  from  fOOMV  to  greater 
than  6V  PP 

•  Maintains  constant  level  output  over  range 
+2dB 

•  Low  distortion  over  range 

•  Range  100H2-25KHE 

•  Operates  from  single  12V  power  supply 

PRICE* 

Kit  $14,95         Wired  $25.00 


►  PROGRAMMABLE  CW  ID  r   4 


For  use  in  repeaters,  hnks,  or 
any  place  where  a  CW  ID  is 
reQuired, 


FEATURES 


Simple  *key-in"  programming 

Extremely  low  power  consumption 

Self -completing  after  ingger 

Low  Z  audK}  tone  output 

Output  for  keying  ejctemal  CW  device 

*mic"  key  output  for  keeping  transmittef  on 

wfijle  10  in  progmss 

PRICE* 

Kit  $29,95        Wired  S39  95 


*Califomia  residents  ^^  6%  sales  tax. 
Shipping  charges  wjII  be  added  on  all  items. 


JBW 


ELECTRONICS,  INC 


18618^2  PARTHENIA  ST, 
NORTHRIDGE.  CA  91324 

(213)993-5159  ^ 


JAN  CRYSTALS 

KEEP  YOU 

ON  THE  AIR 


CB 

CB  standard 

2  meter 

Scanners 

Amateur  Bands 


General 

Communication 
Industry 
Marine  UHF 
Micro  processor 
crystals 


BamkAmericaro 


Send  7 (J*  for  oksf  fare$i  c^t&fog 
WntB  or  phone  for  mors  dotatis 

2400  Crystal  Drive 

Ft   Myers.  Florida  33901 

all  phones  (813)  936-2397 


J2 


aluma     I 

TOWERS       g 

VERO  BEACH,  FLORIDA  32960          | 

MFC'S  OF 

ALUMINUM  TOWERS          | 

*  TELESCOPING                    1 

{Crank  lip)                 H 

*  WALL  MOUNTED               | 

*  TILT-OVER                          1 

*  GUYED  MODELS                { 

(lo  too  Ft.)                 fl 

&(Oellent  tor 
Ham  Communicafcons. 

1 

f  HIGH  QUALITY  —  LOW  PRICES  j 

u 

MADE  m  LONG- 

lasung 

NO-RUST 
ALUMINUMI 

1 

McCLARAN  SALES  TAK£S  m                      ffij 

ANVTHING  OM  TRADE  FOB  ^EW                  M 

ALUMA  TOWERS.                                BNJ 

NEED:  Scanneis,  CB.  2  Meier,  Marine.          J 

Antjques.  Coins,                      IH 

Ham  (Vtnr.               ^^47      ^m 

We  accept  Masiei  Charge*  Vtsa  C^m 

1^ 

1 

FOR  SALES  &  TRADES  CONTACT 

R.D.  McCLARAN  $ALES 

1 

430  f=rjflitlvn  at  Bc9«^ 
i306j  173r*l^ 

c 

1 

of  serving 


all  m^or  brand 
names  of 
amateur 


•  KDK  •  B&W  •  YAESU  •  DRAKE 

•  HEIGHTS  •  iCOM  •  MFJ  •  NYE 

•  SWAN  •  TEL  REX  •  TEN-TEC 

•  VHP  ENG  •  WILSON  •  MOSLEY 

•  KLM  •  CUSHCRAFT  •  LARSEN 

»  REGENCY  •  HUSTLER  •  CDE 

•  ANT.  SPEC.'DENTRON 

. . .  and  many  more. 

full  factory 
authorized  service 

immediate  delivery 

•competitive  prices 


master  diarge 


VfSA 


large  inventory 


E?80Ai  DA  DRIVE 
COLUMBUS  OHIO 
f  RevfXjJdstotirgl  430^ 
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imm 


/VMDISON  BIG 
SIGNN.  BUYS 

OMNI<J  2*meXQT  mobile  cjt 
portable  antenna.  3/8"  thread,  5-dB  gain 

(1.5-dB  gam  over  conventional  5/8 -wave 
mobile  whip  antenna}.  S29.95;  450  MHz 
$27.95.  Guaranteed  results. 

BIRD  43  WATTMETERS  PLUS  SLUGS 
IM  STOCK.        PREPAID  FREIGHT 

PR  EM  AX  4  ft,  ground  rod  ^  clamp  $4.BQ 
MIDLAND  23^138  dual  meter  reads 
SWR  and  relative  power.  Handles  1  kW 

from  3^150  MHi,    ..., $21,95 

YAESU  FT  aai  +  FP301  AC  Supply 

S750.00 

YAESU   FT301D  +  FP301  AC  Supply 

$935.00 

HV  GAIN  18AVT/WB  +  100  feel  RGB 

coax „  $1 00.00 

HY  GAIN  18V  vertical  $19.95 

Model  214  2m  Yagj  $21.50 

HYGain  208  2m  Yagi  $15.95 

VHF    SPECIALS^    Kenwood    TS    700S 

List..  .$679. Call  for  quote 

KLM:   Antennas,     Lrnears.     Accessories 

All   In  Stock  -  FREE  balun  w/2 

meter  base  antenna. 

JANEL   PREAMPS:   In  Stock.  Technical 

Books    (ARRL.   Sams,  Tab,   RCA,  T.I., 

etc} 

HAM  X  ROTOR  {New  Modd)  Turns  28 

sq.  ft,  of  dnterma   List  ...  S325  Order 

Now   Youf  Prices  S249.00 

CDEHAM3  $129.00 

SWAN  METERS:   WM  6200  VHF  Watt- 
meter $49.96;  SWR  3  Mobile  $9.95 
TELEX  HEADSETS:  In  Stock 

CETRON572B... $24.95  ea. 

RAYTHEOM811A 

S^led  Cartons ..,,> $16,00/paTr 

ADEL  ntbbfing  tool,  S6.45:  punch  S3. 50 
CABLE  5/32",  ^straixj.  soft-drawn  guy 
cable.  Fof  mast  or  light  tower,  34  foot. 
BELDEN  COAX  CABLE:  8237  RGB 
21rf  ft  8214  RG8  foam  25^  ft.,  8448 
S-wire  rotof  caW©  16rf  ft.,  8210  72  ohm 
kw  twinlead  $19/100  ft.,  62^  300  ohm 
kw  twinlead  $12/100  ft.,  Amphenol 
silver-plate  PL  259  59rfea.  UG175  adapt- 
er 19<  PL'2B8  dbl  female  $1.00, 
NYLON  CORD  5000  ft.  +  per  roll 
$15.00 
BELDEM  14  gauge  copper  strarxfed  arn 

tenna  wire. ,... SS.OO/lOO  ft. 

BELDEN  9888  Double  SbiekJ  RG8 
Foam-direct  bury  —  100%  brakd  39^/ft. 
22  gauge   plastic   covered   ant.  wire  for 

long  wire,  radials- .     S3  50/1000  ft. 

K ESTER  SOLDER  1  lb.  60/40,  .062 

►". S6.50 

Leader  —  Amaieur  Test  Equip.  —  10% 
off  list. 

Mallory  2.5A/1000PfV  epoxy  diode  19^ 
ea.  .001  MFD  20 KV  CAP ,  .  .$1.95 

WE  WILL  NOT  BE  IN  DAYTON. 

Call  or  write  for  Stay-At-Home  Specials, 

Bearcat  210  Scanner  $24900. 

CALL  FOR  FAST  QUOTE.  OR  WRITE 
AND  INCLUDE  TELEPHONE  NUM- 
BER. IF  WE  HAVE  YOUR  BARGAIN, 
WE'LL  CALL  VOU  PREPAID. 

TERMS;  All  prkies  FOB  Houston.  Prices 
subject  to  change  without  notice.  All 
Items  Guaranteed.  Some  items  subject  to 
prior  sale.  Send  letterhead  for  Amateur 
dealers  price  list.  Texas  residents  add  5% 
tax.  Please  add  postage  ^tJmate,  excess 
refunded. 

/M4DISON 

ELECTRONICS  SUPPLY,  INC 

150S  McKinnev  •  Howtofi  TX  77002 

(713)  65&0268  •  >ita  (713)  497  S683 


f^EOPLE  WHO  KNOW  QUALIT^ 
AND  NEED  RELIABILITY 

(Military,  industry,  RCC's)  Demand 

Pipo  Communications  For  Trouble  Free 

Toucli  Tone  Encoders 


2.5" 


in 
ID 


PP-2 


WANT  TO  KNOW  WHY 

Send  for  Descriptive  Brochure  and  Complete  Dealers  List 
P.O.  Box  3435,  Hollywood,  CA.  90028 


P29 


NEW  78 

AMATEUR 

RADIO 

CATALOG 


Ss"^^ 


ilumHv  fmm  the 

top  numeH  in 

selected  ham 

et/iiipiuenl. 

1*1  lis — get  the 

full  detaHs  on 

Vlegg*K  unique        i 

purchase  plans  for 

fhaki  Yaesu^ 

KLM  Dentmn  Li  IphalMiemau  ve 

nwiiuleHlAtlas  and  other  qualitu 

products. 

Phone  toll- free  todutf  for  i^mr  new  ilegg 

1-800-233-0250 

in  Pennsi/lvania  call  votlect 

7l7^m'722l. 
Clegg  Com niuniea lions  Corp,,  1911 
Old  Umnestead  Lane,  Greenfield 
Industrial  Park  t^ast, 
Lancaster,  P-i    ITHtn, 


catalog! 
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QflVM 


omoteur  radio  monufocturer's  association 


This  symbol  is  important 


to  amateur  radio 

present  and  future. 
Wat  oil  for  it. 


ARMA  STATEMENT  OF  PURPOSE 


The  Radio  Amateur  Manufacturers 

Association  is  an  organization  comprised 

of  individuals  and  companies  whose  products 

are  mtended  to  be  sold  to  amateur 

radto  operators  throughout  the  world. 

As  a  representative  group  of  importers 

exporters,  manufacturers  and  dealers  in 

amateur  equipment,  ARMA  is  the  official 

spokesman  for  this  highly  specialized  industry, 

and  has  a  vested  interest  in  the  fostering 

of  continued  growth  of  the  radio 

amateur  service,  worldwide. 


To  further  these  goafs,  ARMA 
disseminates  information  from  its  headquarters 
on  various  proposals  and  actions  that  may 
affect  its  members,  represents  the  industry 
in  meetings,  and  on  various  committees 
to  develop  a  favorable  public  attitude 
toward  amateur  radio,  directs  and  advises 
the  industry  as  to  its  best  interests, 
and  interprets  industry  wide  technical  stan- 
dards as  required.  ARMA  supports 
amateur  radio  worldwide  through  club, 
government  and  industry  liasons. 


MEMBERSHIP  ROSTER 


COMPANY   NAME 


CLEGG  COMMUNICATIONS  COFIP, 


COMPANY   REPf^ESENTATlVE        iVt£MBERSHlP 


EO  CLEGG 


COMMUNICATIONS  POWER,  INC. 

COWAN  PUBtlSHtNG  CORP.     RICHABD  A.  COWAN,  PUBLISHER 


ROBERT  ARTIGO,  PR ES, 
DAVE  WISHER  D,  V,P, 


DENTRON  RADIO  CO..  INC. 


DENNIS  J.  HAD,  PRES. 
ROBERT  f .  LE VINE,  GEN.  MGR. 


GENERAL  LINEAfl  SYSTEMS        GARRETT  O.  HARTNEY,  PRES. 

HAL  COMMUNICATIONS  CORP.    GEORGE  PERRlNE.  MKTG.  DIR, 
HAM  RADIO  PUBLICATIONS        T,  H.  TENNEY,  JR..  PUBLISHER 


RV^AIN  ELfCTRONICSCORP. 


HAM  RADIO  CEr^TER.  iruC 


DIGITAL  ELECTRONtCS  INC. 


KIT  KITTERER 


BILL  DuBORD.  PRES. 


CHARLES  F,  WALLS,  V.P. 


SUPER  EX  E  LECTRONtCS  CORP*  W,  G.  $1  LV^RSTEIN,  SALES  MGR. 


RADIO  WORLD  JNC, 

RUSH  ELECTRONiCS,  INC- 

THE  RADIO  PLACE 

SPECTRUM  COMM, 

EHRHORN  TECH,  OPERATIONS 

PAL  ELECTRONrCS 


W.  L.SPINDLER,PRES. 

C.H,  RUSH,  JR,.  PRES, 

G.  ST* LWELL,  OWNER 

J.  J.  DeCOUCELLE.  GEN.  MGR, 

R.  E.  EGNOR.  GEN,  MGR. 

NOEL  LUTSEY.TREAS. 


FULL 
FULL 

ASSOCIATE 
FULL 

FULL 

FULL 
ASSOCIATE 

FULL 

FULL 
ASSOCIATE 

FULL 
ASSOCIATE 
ASSOCIATE 
ASSOCIATE 

FULL 

FULL 
ASSOCIATE 


COMPANY  NAME 
ICOM  EAST.  INC. 

KLM  ELECTRONICS,  INC. 

LUNAR  ELECTRONICS 

73  MAGAZINE 

SPECTROMCS.  INC. 
SWAN  ELECTRONICS 


COMP AN  y  REPRESEN  TAT  I V E 
W.  MOELLER.PRES. 

MrCHAELSTAAL,  VP. 

LOUIS  N.  ANCIAUX.  GEN.  MGR. 

WAYNE  GREEN, 
EDITOR.  PUBLISHER 

JOHN  SORGEAUO 

L.  McCULLQUGH 

ASSTTMRKTCMGR. 


TEN^TECJNC. 
TRtO-KENWOOD  COMMUNICATIONS,  INC. 

VHF  ENGINEERING  MARVIN  DRUSKOfF,  GEN.  MGR. 


JQHIV  BURCHFtELD.  PRES. 
TOM  MITCHELL 

BARRY  COPE  LAND 
SALES  CO^RD. 


WESTCOM  ENGINEERING 


YAESU  ELECTRONICS  CORPORATION 


MIDLAND  INTERNATIONAL  CORP. 


THE  BASE  STATION  JWC. 


MERIT  R   ARNOLD,  OWNER 
DUKE  T  AMUR  A,  PRES. 


PATRICK  A.  O'MALLEY 


ARTHURS.  MA  YOFF 


MEMBERSHIP 
FULL 

FULL 
FULL 

ASSOCIATE 

FULL 

FULL 

FULL 

FULL 

FULL 
FULL 
FULL 
FULL 

ASSOCIATE 


AMERICAN  RADIO  RELAY  LEAGUE  LAIRD  CAMPQELL,  ASS'T  GEN.  MGR.        FULL 


ANIXTER-MARK 


ATLAS  RADIO  COMPANY 


ClR  INDUSTRIES.  INC. 


MARY  ERHARDT,GEN.  MGR. 


LES  JOHNSON.  VP. 


CHARLES  1NSKEEP.  PRES. 


FULL 


FULL 


FULL 


Comments  and  suggestions  are  invited  from  companies  and 
individuals  concerned  with  the  present  and  future  status  of 
amateur  radio.    Such  correspondence  and  requests  for  mem- 


bership information  should  be  referred  to:  Bernard  Tower, 
Sec.  Yaesu  Electronics  Corporation,  15954  Downey  Avenue, 
Suite  #19,  Paramount,  CA  90723 
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INTERNATIONAL  ELECTRONICS  UNLIMITED 
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(v^ntllAted} 
HAWQND  •  blue 
1591 C    2*6«x4.ri!ltr 


9T^ar 


Carbon  Film  Fesistori  *  5%  1/4tf,  1/2vr 


100*999 
tOOO- 


H^n  10/value 
|.0§ 
.04 


mn  100/vilue 

S3 .00/100 
2.50/lQO 


2S1tr 
25I8H 

27600 


BtiaS  -  mithnA  f liters 

140-2    cutHJut  K125"  «  2.37S* 

4p    ,E%2'  pifwl   thldtlKM 

St.  75 

14<M     cyt-^sit  IJM'  t  1.375- 

■ii;   J 25"  fwntl   thickness 

i2,TS 

10.78 


5.40 


2.65 


uxatmit  iuneft 


*!*-*•* 


CCUHEC  1»ISC  CAPACltORS  -  SOV 

Ipf  Z2p*  56pt  ^20pf  270pf  820pf  .02^lf 
ipf  ?7pf  6Spf  150pf  390pf  OOluf  ,Oi0wf 
?pf  33pt  e2pf  IBOpf  470Df  ,P^4Juf  .OS&uf 

lopf  «7pf  loopf  22apf  eoflpf  .pit^f 

0-10  per  vilut-.S-lOea     lO-ur     -r  value  t.OSea 
ID-up  per  *ilue  l^&5ea 


CAPACITOR  KIT  -  ceramic  disc 

5{3V»  24  valued,   10  capscitors  each 

ipf      3Jpf     9?pf      220pf    320pf         .QZdaf 

5pf       47f»f     IQOpf    Z70pf     .OOluf       -OSOyf 

IQpf    56pf     ISOpf    470^f     .0O47yr      OSOi^f 

2?pf    6dcif     ISOpf    SOOpr     .OUf         .luf 

capacitors  qffilj...|11.95 
F«ck«9ed  In  15  (trawer,  60  ci^^urtaMt 
Cib4wl*^..il9.^  plus  12.00  shipping 

CLOa  tlT  -  U  6-3 
6  digit  cl«ck  kit  vith  *f6314  doick 
-Hip,  £  .3"  CA  displays*  2  Pt  bwrds. 
Contains  all  co^iDfiefits  except 
tr«n$  fan^r^     Inclufle^  3  tiiltchts. 

t12,95 
with  12V/3tMJ  m  transformer  115.95 


Pios  k  ir.inuip  5V,   12V  and  liV. 
Us^S   i  LM340T  aN  3  LH32DT 
re^latori.   n5V/39V  CT  trans forrser 
p1iu$  Pt  boir^d  capacitors  1  dfades. 
All  parts i  SLh«iiit1c.  in^tnjctlofis 
PS-29.., ...,,.  41 1.95  ♦  SI  .00  Shppng. 


Sillcen  SU  4i^m  A&sorted  4Q0  »  I.OSea 

IMIli  (1014)  Silicnn  dtt>dt  400  »       .IQ 
1N30&4  StlfOM  SV  diode  400  wm  JO 

1)14006  SfHciHi  ttnt.  diod#  600V  40f^  .10 
;ener  diode  400  w  -  2.4V.   3.6V,  5.1V* 
6.5V,  6.ev;  10V.  i2^!*  14.5.  15V.  }2Wf  J5 
Germanium  diode  4Q0  mt  .06 


j^i 


H 


UNIVERSAL 


BREAOBOAHO 


Silver  placed  copper  circuits 
fits  iJiy  IC  and  related 
caqponenti.     2  f^^lplt  forni.  iif 
17  loles  for  Dtp.     3-5/16'iS-l/1f 

IKOO 


Hlniature. 
6V     15I1IB 

12V     I5nia 


Solid  State 

U-9V  oper  J 


$1.69 
$1.69 


TANTALI^  CAVACITOftS  - 


1  C  BR£ADt)OAR0 


S11wf  plated  copiper  circuits 
holds  5  -  16  pin  DIP  tC'i  and 

interconnectiofi  holfts.     Si  .00 


BlHBOAAD  '  ARIAPQOARO  KIT 


BUGBOOtS 

[  i  II'  iPgiCf  ■ewrj^  tej,t  i  esperi^ents 

117.00  /set 
[nstrocttn^K  *Iiam1   (fgr  t  I  2} 

$  1,00  H. 
ttA-  IntroducC^Ofi.  mm  of  UART 

$  5.O0  mi. 
V  I  VI-  fKperlKfits  In  Digital  Km» 
pro^raflDlffg  i  interfacing 

I  9.50  ta. 
19.00  /tei 
^5S  -  Timer  applications,  expcrimeritv 

I  6.95  ea. 
CMOS  '  Designer^  prliwr  and  handbook 

I  6.00  ea. 
5K10  -  E  &  L  Solderles^  fire^dboird 

116.50  it* 


.1u/36V  t.20 

.22/35  .20 

.33/35  .20 

1/3S  .20 

Z.2/20  ,25 

2.2/ 3S  .2% 

3.3/35  .25 

4.7/16  ,25 


6.B/6 
6,B/16 

6. a/so 

10/16 
10/25 
!0/50 
1S/)0 
15/20 


d 1 pped 
15/50 
£2/16 
33/10 
47/6 
47/?5 
54/6 
150/15 


J 


SolderltES  breadboard  section  h^^ 
94  tjreadbasrd  strips  of  5  sgckttS 
ei£h.  ?  bus  itripi  of  40  sockets 

Con^fonent  bracket  for  switched 
etc.,  dccepti  l€dds   .01"  to 
dianter.  til. 95  ta^ 


each, 
1  Amps 
.035- 


lAhiALJK  CAPACITOR  KH 
sslid  dipped,  12  vilhcs*  5  eactt 
,1uf/3SV     2.2/35     10/25     33/10 
,33/35        4.7/16     15/20    47/25 
1/36  6.a/16    22/16    56/6 

capacitor*  only...... 114, 95 

Stipplied  in  styrene  utlHt,^ 
DOx . ,  T . ,  * « . . . .  4 . , , , ,  J.]  9 .  95 


iMamr  Dfodt  H*n4bMk  - 


Ibttrali 
f  3.00  ta. 


Siritching  Trans  iftdr 

Mel  torsi  A 

OVJS  Oita  Book  ^  Solid 

Scientific 

Micro  Coaputor  >k)pli cation  hdbk.' 

I  AS  IS-  eOtO  (Plcro-cEMfHitor  debugging , 

architectiire  andi  (fu^truction  let- 

f  6.95  et. 


I  2.50  H. 
5Ute 

i  1,00  #«, 


rnANHSTOns 

iNM32  PNP  Gen  Pjrp.  Ampi  TO-5 

2M2J1BA  NPh  Low  Pmtee  Trins  "TO -5 

2H1222A  NPfi  Lo«  famr  Trans  TO*! ft 

21122^3  UPH  Lo*  Puer  Trans.  TO-S 

2N2B9  IVN  LcM  Pijuer  Tran^  TO-5 

gigg  PNP  LOW  Powr  Tr«Ai  TO*  5 

2M29tfiA  P(»  Low  Pmct  Tr»n1  TO-f 

2113227  m  Loit  Poiier  Tr»its  TO-Ift 

2«L3«rt  PW  Uw  fomr  TfMS  TD-92 

2113906  MM  iam  fptui   Ttuni  10-92 

SCA  11S72  W*K  ftrt-  trans  -  200V  10*5 


ELECTRONIC  DOOR  CHIME  KIT 

""  WITH  TT  TM%  tMO 

MICHOPROCESSOil  t  Htf 

P roc; RAMMED  TO  PLAV 

U  D1>FE&ENT  TUFiES 


ELEKTOft  HAGAIINE  PROJLCfS 

3  1/2  OIGIT  DVH  -  ^artS  pack 
LDllO/lH  chip  set  -  2V,  20v,  2aOV  ranges 
suto  «ro»  4iilo  polarity.  ,3*  LEOSh     All 
co«v»nent5  4  PC  v^ard^.  power  supply  for 
1 15V  u£e.     Cise  not  irK7u<ked. 

S44.90  ^S^.OO  shipping 
Intt.  cat*  (VEItO  27600}  Nrzcl  A  filter* 
cord  i  ban»na  Jacks. 

irU90  *I.7S  sMpnii^ 
Instrvctions  only  (refundable  wiUl  DVN 
Piirchtse)  S3- 50 

SCOPE  CAL18RAT0A  -  P«ris  Picli 
Checks  pin  6  t>«nd  tddth  af  the  T  a^l 
A  attenuitors  and  freq,   can5r«.tion  of 
tlDcbaM.     &u11d  into  any  scope.  All 
jwrts,  K  board  £  Instructions.  .$3.00 

SIGNAL  IMJECTOR  *  parts  pick 
Compict  portable  s-lgnal  gtneratQr  that 
produces  T  Khr  square  mt<*€  keyed  at  ap-proM 
.2  hi.     P^C  boardp  instructions^  plastic 
case  and  *11  components  except  5.6V  batt- 
ery and  probes^..  $9.10 

MUSIC  amim  -  p*rtf  Pick 
a  tPtfalt  And  b«^s  niter  that  tliBiiittes 

^ntp,  crackU  7  pop  irfliio«t  tlfiiindtfn^ 
h4tf  tlw  Vfilc.     May  be  connected  virti^lly 
anjMiere  In  aji  auitio  systn.    ^  toar^ 
(for  stereo  systsit)  *11  compontnu  Md 
tAitrucllM.t^,^  lli«SiO 

VOLtK  UMIT  miEft  -  parts  p*ck 
fH  flwttr  ij5Bs  a  coImM  flf  LEOi  to  Indicate 
liiignAl   level.     DHigned  as  a  2  channel  meter 
Uses  separate  rectifier  and  displiy  boardi, 
+15V  ftupply  required.     All   tempo nents,  PC 
boflir-dii  tknii  instructions $32.50 


US^.SO 


^jFnHCfiJi 


COMPLETE  SATlSFACTrOU  GLtflRANTEEO-     SHIPMEKT  TO  US  AND  ILANAOA  PREPAID 
UMLESS  IKDICATEO  OTHERWISE-     OTHER  COUNTRIES  ADD  IDl  -  EXC!55  REFUNDED. 
OROCRS  SHIPPED   (N  3  MQfiKlllG  ^n  FROM  R£Cf[PT.     HtNIMlM  OfiOtR  $10.00 
CALIFORNIA  RESIOENTS  ADO  SAl£S  TAA.  MZNIfOl  COO  OR  ChARGf  OROEl  115. QO 

INTERNATIONAL  ELECTRONICS  UNLIMITED 

VILLAGE  SQUARE.  P.O.  BOX  44^    £  CAR  MEL  VALLEY,  CA  93924  LSA 

TELEPHONF  40BHt 59^3 171  |4 
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Vour  Home  for  Quality  Kits,  Projects  and  Components 

Toil-Free  Wats  Line  —  800-631  -7485  •  Open  Saturdays 
In  New  Jersey  Call  (201 )  964-5206 


hous 


»)*■•■  f^,  ji  ■,» » 


Send  for  Free  Hobt)i  House  Catalog    H23 
969  BALL  AVE.,  UNION,  N  J.  07083 

Retair  Store  Open  Mon.— Sat.*  9  to  6 

lowest  prices 


p   ■■■  -f    I 


k  M. 


MA1003 

MOBILE  CLOCK 
MODULE  (National) 

*1 8**  complete 

Attaches  directly  to  9-1 2 V  Battefy-  Automatic 

Nighttime  Dimming,  Fluorescent  Display 
gives  Color  Choice  (Red.  Blue,  Green  or 
Yejiow)  when  used  w/corresponding  Color 
Filter.  Includes —  Module,  Switches,  &  Filter 

ALUMINUM  CASE  WITH  FILTER, 
(switches  included  with  clock  kit}.  In  SiJver, 
Black  and  Gold.  Filter  colors —  red, 
blue,  graen,  or  yellow.  $3.75 


Comptete  Clock  Kit    $9.95 

4  DIGIT  1224  HOUR 

Includes:  PC  Board.  S3 16  Clock  Chip,  all 
components  and  Power  Supply. 

Displays  hours  and  rninutes  . . .  Switch  fo 
minutes  and  seconds  .  . .  AM-PM  Indicator 
. . .  Elapsed  Timer  . , .  Fluorescent  Display 
Options:  If  alarm  function  desired  add  S2.5D 
(includes  speaker  and  all  components) 
Piexiglas  Case  Ktt  (red  or  blue)  S2  00 


Transformer  ....*. 
6.3  volts  at  1 .2  amps 


I  f  *  <  • 


SI. 49 


Capacitors 

SOOMFDatSOV   ,..<..,.•.••,•  4/$1.00 
SOOMFDatlSV 6/51,00 


Clock  Chips 

MMSai4orMM5316 


$a.5d 


Voltage  Regulators. 

Positive  —  To  220  Pkg $1 .00 

7B05.  7806.  781 2.  781 5,  7824 

NASatfve  —  To 220  Pkg  ...,,....  $1,25 

7905.  7912,  7915 

To  — 3Fkg.  — LUaOdK  .........  S1,2S 


Dry  Reed  Switch 

Glass  Sealed.  5  amp  1 1 5  VAC 


25/$  1.98 


1 C  Sockets $1 .00 

6.14,  16,18  Pia 5/S1.00 


Bridges 
I.Samp,  200v 
3amp,  200v    . 


mm  *■*****»* 


,3y$i.oo 

.3/S1 .25 


Bridges 

2  AMP    4  A  MP 

S  .60       $  .70 


1V2.. 
2AV2 
3A3C  . 
3AT2B 

3CU3A 

3DB3  3CY3  .. , 
3HM5/3HA5  ... 

6AQ5A  ........ 

6BK4C/EL4A. . . 

6BL8  ECFSO... 
6CG3  W3  03  . . 
6(jJ'3  6CH3  * . , , 
6DW4B  


WESTINGHOUSE  TUBE 

SPECIAL 

BOXED  AND  BRANDED 

6EJ7/EF184 

6EW6 

6FQ7/6CG7 
6GF7A  . , , . . 
DuMoA  i . .  •  ■ 
6GJ7'ECFe01 


■■IIP 


a    ^    *     h 


P      ¥      V      f 


6K28  2.40 

6L6GC  H . . . .  .^t.j*^  3.60 
6LB6  *»,*,,..  ^ ..  4.75 
6L(D6  6JE6C  . . .  - .  4-85 


6GM6 2.50 

6GU7  ........  ^ .  .  2.50 

6HB7  . . .....  2.40 

6HM5/6HA5  . , . ,  .  2.30 
6HZ6  .*....*.  li ,  i.  2.00 
oJCoA  . .    .  ,  *  k  = .  ^  2dS 

6JS6C  . , 4.50 

6JU8A 2,60 

6KD6  4.90 

6KEe ...3.60 

6KTo .  3.&0 


6Z10  6J10......-4.30 

aFQ7  8C67 ......  2.00 

12AT7,€CC8t  ...2.00 
12AU7/ECC82  .,,2.00 
1 2AX7/ECC83  . . .  2.00 

1 2BY7A/V/Q 2.20 

12HG7/6N7A  ....3.30 

17JZ8. 2.50 

23Z9 ...-.,.  3.00 

33GY7A 3.75 

36MC6 5.00 

38HE7  » , ,  ^ , , , . ,  ^  3,6S 


60  Hz.  Crystal  Time  Sase  Kit  . . .  $4.95 

Use  with  Digital  Clocks  (or  12  VDC  or 
Portable  Opefation. 

Kit  mcludes:  PC  Board,  5369  Drvfder  Chip, 
3,5795  MHZ  XTAL  and  ail  other  parts  plus 
complete  instructions. 

70  ¥olt  Line  Transformer S2.90 

Power  Rating  —  1 0  watts,  Model  TR-1 
Primary  \folts;  70  7  —  Primary  Taps:  0.63, 
1  25, 2. 5. 5.  and  1 0  W  Secondary  Impedance: 
4  S  8  ohms.  Phrn a ry  and  Secondary  Termina- 
tion^r  8  color  coded  leads.  IH  H,  "  hD,2' W, 
Base  2^"W 

6"  Pioneer  Pincushion  Speakers 

3.2  ohms,  7V2  watts .....  $3.95  pair 

Heavy  Duty  Alligator  Clip  Test  l-ead 
Set  S2  49 

Set  of  10  color  coded  leads  with  insulated 
alligator  clip  on  each  end. 

Switches 

DPDT  Slide  Switch 10/1.00 

DPDT  Momentary  Slide  Switch  .  10/1 .00 
DPDT  Slide  Swftch,  long  handle  10/1 .00 
DP4T  Slide  Swrtch  {5  se(s 
of  terminals)  


'4  *■- 


High  Power  Transistors  . .  - . . 

2N  3055  NPN  (ITT  TO  3  Casef 

1000  MFD  35  Volt  Electrolytic 
Capacitor  A^iai  Leads 

AC/DC  Wall  Plug 
Adaptor-Charger 


10/1.00 

2/$1 .00 

«$1.00 


1 20  volt  inpulSVDC  1 30  MA  output. 

Sound  Actuated  Switch $.85 

SR,  UneCords  .....*.....  6 for $1.00 

.$1.35 


*  * « * 


DL741  Jumbo  Displays  .< 
7  Segment-Common  Anode 


Diffused  LED's,  Jumt>o  Red  LEDs  0  2  \ 

and  Factory  Prime   .7/$! ,00, 1 00/$1 1 .00 

7  SEG  LED  Displays  $.59ea.,  10/S5.OO 

33"  Type  707  MAN-1  14  Pin  Dip.  Com- 
mor^  Annode  or  Cathode. 

Jumbo  Red  LEO's .tO/$1 .00, 

tOQ/$9.00 


25  PK.  LEO'S  Asstd  Sizes  & 
wOiors  *•«««««•••••««»•»•*« 


$2.50 


Viariable  Trimmer  Cap . .  5/$1.00 

3-18Pf50v 

6  0  Cell  Battery  Hotder  .....*.  3/$1.00 

16  Pin  Dip  Strip  Socket lO/SI  .00 

by  AMP 


4    4     <    #    *    • 


50k  Trim  Pot 

PC  Mount  thumb  wheel 

Power  Resistors . . . . . 

620  Ohms  5%  5w 


«     ■    4    • 


10/$1.00 


a/$i  .00 


8  Ft.  Stereo  Extension  Cord  .  -  2/$1 .99 

RCA  type  plug  at  t>oth  ends 


Av AoapiOf -  .....»»»*-• 

Input:  120  VAC  60Hz  3.7w 
Output:  9VDC  100  MA 


. .  $1 .50 


Potentiometer  Assortment  ,  12/S1.00 

Includes  1K  to  1 0OK.  Tab  mounts,  printed 
errcuil,  duals,  push-puiis,  nylon  and  metal 
Shafts  (long  and  short} 

IN  4146  Switching  Diodes 50/$t.00 

Factory  prime,  taped  and  reeled 


Mini- Audio  Transformers 
Asst.  of  outputs  1 "  square 


J0/$1.99 


15  Trimmers  &  Sensittvtty 

Controls  .......,.*****......  .5/$1 .00 

2.5  meg  central  cermet  trimmers  and 
miniature  wire  wound  rtieostats. 


.$1.00      LM  555  Timers 


Vinyl  Electrical  Tape  . , 

8  mil  X  W  X  66' 

1  pound,  assorted  sizes 


i  *»*#'•»*«  vif  ^^ "  ^  ^ 

.2/$1.00 


i    «    *    «    * 


$1.99  lb. 


CI 06  SCR  to  202  Fackags $99 

300  V.  4  amp 


Terms  and  Conditions 

$7.00  MIn.  C.O.D.  Order,  Phone  Orders 
accepted. 

SI  5  00  Mlnimym  Bank  Amerlcard/ 
MaslerCharge  order* 

Add  SI  50  Postage  and  handling  on  all 
orders. 

Outside  Continental  U.S.,  U.S.  Funds 
only.  —  Add  postage  - 

N. J>  Residents  —  5%  Salet  Tax. 

Money  Sack  Guarantee  on  all  orders. 


-i^^juJ  i9rc 
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NEW! 

THE  FUTURE  NOW! 

FIVI2015R 


SaKPK 


Does  Your  Unit  Cover  The  New 
Sub-band  144.5  -  145.S  MHz7 
The  FM201SR  Does,  PLUS  MARS-CAPl* 

All  Solid  State-CMOS  PL  digital  synthesized  -  No  Crystals  to  Buy!  5KHz  steps  - 144-149 
MHz-LED  digital  readout  PLUS  MARS-CAP  and  MULTIPLE  OFFSET.* 

•  5  MHz  Band  Coverage  - 1 000  Channels  (instead  of  the  usual  2M Hz  to  4MHz-400 
to  800  Channels)  •  4  CHANNEL  RAM  IC  MEMORY  WITH  SCANNING  • 
MULTIPLE  FREQUENCY  OFFSETS  •  ELECTRONIC  AUTO  TUNING  -  TRANSMIT 
AND  RECEIVE  •  INTERNAL  MULTIPURPOSE  TONE  OSCILLATOR  •  RIT  • 
DISCRIMINATOR  METER -15  Watts  Output- Unequaled  Receiver  Sensitivity  and 
Selectivity  -  15  POLE  FILTER,  MONOLITHIC  CRYSTAL  FILTER  AND 
AUTOMATIC  TUNED  RECEIVER  FRONT  END.  COMPAREI  •  Superb  Engineering 
and  Superior  Commercial  Avionics  Grade  Quality  and  Construction  Second  to 
None  at  ANY  PRICE. 


INTRODUCTORY 
PRICE 


$ 


419 


00 


Rogulfltfld  AC/PS 
Model  FMPS-4R  , 


S3S.95 


FREQUENCY  RANGE  Hacoive  and  Transmii  144,00  to  146  S9S 
MHi,  SKhf  steps  tVOOO  chaf^nels  I  It^CLUDtNG  NEW  BAHD  144.5- 

145  5MHr  *  MARS  CAP  and  MULTIPLE  OFFSET* 

LED  DIGITAL  READOUT. 
4  CHANNEL  RAM  SCANNER  WITH  IC  MEMORY:  Program  an¥4 

frequ@nc»es  and  reprogram  at  any  time  using  the  front  pane) 

controls— search  for  occi^pjed  (closed)  channel  or  vacem  (open^ 
Chan  nets.  Interna  I  Ni-Cad  mclyded  to  retain  merBory  {no  diode 
matrix  to  wt re  or  change}. 

MULTlPLe  FREQUENCY  OFFSETS:  Thr«e  posittons  A.BX, 
provided  fof  installation  of  optional  crystals  EXAMPLE  ■  1  MHz 
offset  Duplex  Frequency  Offset  BwH  in  -  600  Khi  PLUS  or  MINUS  5 
KHz  steps,  plus  sirnplen,  any  frequency 

INTERNAL  MULTIPURPOSE  TONE  OSCILLATOB  BUILT  IN: 
1 1SOHi  tone  burst  for  "whrstie  on  operation"  and  sub-sudible  tone 
operation  possible  by  simply  adding  a  capacitor  across  the  terminals 
provided  Internal  2  position  switch  for  automatic  and  manual 
operation,  tone  burst  or  sub  audible  tone  PL  -  adjustable  60-203Hi 
<1CX}  Hi  providedlL 

AIRCRAFT  TYPE  FREQUENCY  SELECTOR  Large  and  smalJ 
CodKially  riKiyjited  knotis  seteci  lOOKHz  and  lOKHi  steps 
respectively  Switches  click-stopped  with  a  home  po$rtion  facilitaie 
frequencv  changmg  without  need  lo  view  LEO  s  while  drtvmg  and 
provides  the  sightless  amaie^ir  vwith  full  Braille  dial  as  standard 
equipment. 

FULL  AUTOMATIC  TUNING  OF  RECEIVER  FRONT  END  AND 
TR  ANS M  ITT E  R  CI RCU ITS:  DC  output  of  PLL  fed  to  varactor  diodes 
in  all  Ironi  end  BF  tuned  circuits  provides  lull  sensitivay  and 
optimum  intef  modulation  rejection  over  the  entire  band.  APC  (AUTO 
POWER  CONTftOLJ  ^  Keeps  RF  output  constant  from  barwi  edge  to 
band  edge   NO  OTHER  AMATEUR  UNIT  AT  ANY  PftlCE  has  these 


FMMCl*  M<tth 
ph(in«  wtt^  BuiH-in 
Touch  Tcin#  Pad 

WHY  BUY  LESS? 

THE  FMIMC  1 

HAS  IT  Ail/ 

•  New!  Auto  key  up 

•  Snap-Acdon  Keybcuand 

•  Act|.  (evel  and  lone 
balance 

•  Use  wrth  any  Iran  see  ivef 

features  which   are  found  in  only  (he  most  sophisticated  and 

expensive  aircraft  and  commercial  transceivers. 

TRUE  FM-  Not  phase  modulaiion  -  for  superb  emphasised  hi-fi  audio 

qualilY  second  to  none. 

RIT  CONTROL:  Used  to  improve  clarity  when  coniactmQ  stations 

with  off  frequency  carrier. 

MONITOR  LAMPS   2  LED's  on  front  panel  indrcate  H)  incoming 

signal  channel  busy,  and  (2)  Transmit 

FULLY   REGULATED  INTEGRAL  POWER   SUPPLY    Opefaiing 

vohage    for    all    9v    circuits    independently    regulated     Massive 

Commercial  Hash  Filter 

MODULAR     COMMERCIAL     GRADE     CONSTRUCTION      6 

Unniied  modules  eitmmate  stray  coupling  and  facilitate  ease  ol 

maintenance 

ACCESSORY  SOCKET  Fully  wired  for  touch  tone,  phone  patch, 

and  other  accessories,  internal  switch  connects  receiver  output  to 

rnternal  speaker  whan  connacior  iS  not  in  gse. 

MULTl  PURPOSE     METER      Triple    Fynction     Meter    Provides 

Discnmtnator  Meter.  "S"  Reading  or%  receive  and  Power  Out  on 

Transmit 

RECEIVE  Bener  than  .25uv  sensitivny.  15  POLE  FILTER  as  wiulUs 

monolithic  crvstal  filter  and  AUTOMATIC  TUNED  LC  circuits  provide 

superior  skirt  seiectJvirv  -  COMPAREI 

HIGH/LOW   POWER   OUTPUT.    15   wafts   ar^d    1    watt,   switch 

selected  Low  power  may  be  adjusted  anywhere  between  1  and  1  S 

watts  Fullv  protected -short  or  open  SWR. 

OTHER  FEATURES   Dynamic  Microphone  built  in  speaker,  mobile 

mounL  eNtemal  &pin  accessof^y  jack,  speaker  lack.  and  much^  much 

more.  Size  2 V^  x  7  it  7^^.  All  cords,  plugs,  fuses,  microphone  hangier. 

etc.  included  Weight  5  lbs 


MsnufBcturmd  by  one  af  the  worftfs  most  dtsimguish&d  Avionics  manufactufBrs,  Kyokuto  D&nshi  KaishB,  Ltd 

first  in  the  wor/d  with  an  ail  solid  state  2  meter  FM  transceiver. 


ifnndei  r.iiaiijK 


AMATEUR-WHOLESALE  ELECTRONICS 

8817  S.W.  129th  Ternco.  Mtpmi.  Florida  33176  DEALER  INQUIRIES  JNVITED. 
I  Tefophono  [30SJ  233-3631  •  Telex:  51-6628  PLEASE  ORDER  FROM  YOUR  LOCAL 

U.S.  DISTRIBUTOR  DEALER  OR  DIRECT  IF  UNAVAILABLE 


EaalS«niorg  Cfinvi^ncjfaonf,  inc_ 

(2Jt>  57*  3035 

Nni«Ht  Stj£i:«cdsB»rtl*ctnKkiCs 

(617)  759  3376 

Wrtt.  The  Radic  Shop 

ftl«yeftCifi,  UTih 

(BOl)  £^-Q99i 

tolNifl.  AclKJfi  Supfkly.  Inc 

aoiM.  Idtho 

■i!t  I H  Uniw^Sfervict 
CohtfTltK4,  0»W? 

rllvllWV  SPfHlH^  VHVnA 

^i&t)  737Tll» 
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^aU  /97r 


NEWI  ALDA  103  HF  TRANSCEIVER 


PfessB  write  for  Spectaf  Package  Prices 

•  Superb  Commercial  Grade  Quality  and  Construction 

Second  to  nonef 

•  Superior  Audio  Quality! 

•  Totally  Solid  State 

•  250  Watts 

•  Modular  Pfug-in  Circuit  Board  Assembly 

•  Dual  Speed  VFQ  Dial-Vernier 

•  Semi -Break  In  CW  with  Sidetone 


SIGMA  XR3000D 
LINEAR  AMPLIFIER 


ts-* 


INTRODUCTORY  PRICE 

$789 

2  Day  Air  Shipment  Anvwhfr*  In  US. 

Airport  lo  Airport  &3S 

AlaftM  «md  H«w«ii  Shghtf^  Nighsr 


3  3.. 


0  o 


^1.    - 


SPECIFICATIONS; 

•  Full  band  coverage  IBO-IO  meters  including  MARS, 

•  2000  walls  P.E  R  SSB  input.  1 000  watts  input  continuous  dytv. 
CW.  RTTY  &  SSTV. 

•  Two  Eimac  3-SOOZ  conservatively  rated  finals. 
9  AJI  major  HV  and  oiher  circuit  components  mounted  on  single  G-10 

glass  plug  in  boa^d  Have  a  service  problem^  (Very  unlikely)  Just  unplug | 
board  and  send  to  us. 

•  Heavy  duly  commefctal  grade  quality  and  construction  second  to  no 
other  unit  at  any  pncel 
Weight;  90  lbs.  Siie:  BW  (h)  %  16"  (w)  x  10^"  (dj 


NEWI  SIGMA  MODEL  AF250L 

DEVIATION/MODULATION  METER 

Inlfoductory  Price 


169 


M  i*f  ti^^:tf 


9^- 


J    ■   3" 


FEATURES:  Extrernely  stable  local  osctltator  fof  easy  rnea  sure  mem  o( 
HF,  VHF.  arwS  UHF  b3nd;s  employing  negative  feedback,  to  insure 
estiremely  htgh  stability  •  Easy  to  read,  accurate  linear  sea te*  Direct  off 
the  air  signai  measurement  capability  OPTION  At  I2v  DC  Power  Kit- 
»T2.  FULLY  CEaTlfiABLIE  fOH  COMMERCiAL  USE. 

SPECIFICATIONS:  Frequency:  1  8MHZ-S20MHZ  3  range  select 
CA.B,C,EXTj^  A  ranoe:  26.5  MHZ'40MHZ.  B  range:  48MH2-60MMZ.  C 
range;  140MH2-1  56MKZ  (generous  overrangosji.  EXT.  range:  1  8  MHZ- 
S20MHZ  (Need  Signal  Generator)  •  Input  le^:  (1)  Through  type  input 
level:  iW-200W  (RF  Input  Terminal),  (2)  Oireci  input  level;  More  than 
80db/50ohm  impedance  •  Amplitude  rnodulation;  01 00%  • 
Frequency  diviation:  0-20KHZ  •  Accuracy:  +/-3%  of  full  scale  ♦  Inter- 
mediate frequency;  1 0JhfiHZ  •  RF  Attenuator  0-BOdb  variable  •  Audio 
Signal  oscillator;  (1)  Audio  Frequency— t.OOOHZ  (1  KH2),  (2|  Output 
level — More  than  IV  RMS  (variable)  •  Power  Source;  AC1 17  •  Dimen- 
sions H-5V^'  (140mm).  W'10U'i260mm),D-7^^"(T84n>m)#Wt.?lbs 


SIGMA  RF-2000  SWR  &  POWER  METER 


ln[roducio<'y  Price 


\\\ 


lip 


SHIPPING  ANYWHERE  U.S.  -  $1 


C«J  PWR  Sul«i  200W- 
lOQCW  fi9Q  f\mngm  3  5- 
150  MHi  Pi««M  do  not 
conf  u««  tNi-  ftF2000  with 
■imOtr  appAArrng  krwmt 
pricvd  ufiitK.  RF2Q00  i*  an 
(nitiwiduiUv  c«ltlvrlwf 
(j#cUttiDn«l  gu*liTy 
inctrumant.  Urt«^u«l*d  ai 
manv  iirnsB  ihA  pfic*  Sizs 


SUPERB  NEW  WANZER  Z-4 
TRANSMATCH 


•  Roll«f  IndtjqtOf 

•  Switch!  bt«  Doubl*^L  ot  Pi 
«  In/ Out  Switch 

•  Corrimftrcial  Qivi«  Comfuctien 
e  160  10  Mmtmn 

Jntrodyctorv 
Price 

•129 


^  t* 


NEWI 
TRISTAOS 

40  tttol  S*H- 
Siippofting 


DSI 

Futtvr  CcftiFiAb^ 
for  comfn*rc4»| 


COAip 


M89 

faetorv  inMmt»l«d 
not  a  kii 

600  MHZ  FREQUENCY  COUNTER 

WITH  CRYSTAL  OVEN  TIMEBASE 

•  Sensrtive — No  Direct  RF  Connection  Required 

•  Accurate— .5PPM  •  Selectable  Resolution 


fUrfrtr 


GO  PRiVA  TEI  on  2  meters  with 

th«  FMTD^I* 


COOf    SBKT 


ON 


SPECIAL  INTRODUCTORY  PRICE  $75^ 


lauch    tone   pad   (encoder)  aciuated 
Ouiets^  your  receiver  until  ot)i6r  station  I 
sends  private  3  digii  cw^e.  seileci^  trom 
Ironi   p«nel    999  Channels    Receiver! 
can  be  muietf  or  ofiened  mdnuaiiy  or 
refnoi«tv^  with  A  M^MCti  tone  pad  BriQ^l 
led's  'Odicite  muting  and  res>et  St^t^of ; 
the  an  dignal  circunry  Works  with  the 
K'DK  FM201 5R  or  any  2-mel«r  fig,  5piri 
dm  p(tjg  supplied  Stza  ^'^"0  m  &V^"W  kJ 
1 'H.  Wi   12  01 


FMI201SR  Acc«u4nM 


FMSS 

FMPS-4R 
^MMC  1' 

FMTD-T 


f 

j  FMSS  SUPER  SCANNER  10O0  Toul 

Scanning  C^pabiJiity  ......  A£l9 

RiffluJflted  AC/PS iSfiSi 

Micropihgn«  with  SuUt-in 
Touch  Torw  Pad*  .»..<..  $43  9& 
Ptrvaie  Call  Decoder  ft»  use 
with  and  pTogrsnunaitf  by  jpiy 

Touch  Tone  Pad,  .,,.>, f  7S 

MARS-CAP  and  Muit>j»l«  Offset  Kit*  -  AAy 
Frequency.  Pii\if  SgAa. 

No  CrysiBfs (5 

FMAT-1        ^/i  Wave  PonabFe  Aniflnna  Tiir 

Hater.  Motel  or  Apartrr>ent  07  9 & 

Entra  DC  Cmd  &  P>ug  .....,, ^ S4  00 

Sarvic^  Minimi .-.-,.,,,»,**  -  M  00 

Mouniirhg  i^ac^et  fEi4f «|  v«**,**.^« .  .^G  00 


■KOK      SP€C1ALSALE  FM1#4|  A«^wi/m 

FMOF  t       Oflsei  Option  Kn     2  Extra 

PbsitioriA^  Crystal:!!  Required  ,fG 

FMOF  2        1  MNi  Olfsat  Opt  jo  n  Ktt  (No 

Crv£tfll&  ta  Buy) IE 

MARS -CAP  Opliorj  Kit  -  Any  Frequtncy 

Any  Split . .  tl  2 


litWH  AGO 

S  CHANS  (TOTAL  lOi 

ro  SBC  146A 

•  SiiTkpitt  IQ-  rri»n  ins^tslliiiion 

•  Sum*  t9\tn  and  fjualHy  A%  SHC   14feA 

•  Cartrffie-telv  VVIMLD  ^  T^STi^D 

■  44 SO  usablir  w4h  mD$i.1  punel  hand 


Prica  ^2d 


New  Standard  2  Meter 
FM  Transceivers  speci^f 

Model  SRC  146A      P^cfc^ti 

SRC146A  S31^ 

4  Xiai^  S4  S4  and  94  94  NC 

U  5 A  2  Deluxe  Base  Char  ^f  S47 

^^1644  Ltiiner  Case  %%2 

A?  f  9  RublK'  Am  tfid  WNi  STD 


RcD    S413 

NEWHI  Touch  Tone  pad 
completely  wired  and 
ready  to  plug  in  ^  $59.95      COMPAREI 


pll^$289 


AMATEUR-WHOLESALE  ELECTRONICS 

8817  S.W.  129tti  Terrace,  Miami,  Florida  331 76  A21 

COURTEOUS  PERSONAL  SERVICE-^SAME  DAY  SHIPMENT  ^  Prices  subject  to  change  without  notice. 
Telephone;  (305)  233-3631  •  Telei  51-5fi2B  ■  Store  Hours:  10-5  Man.-FrL 


FLUKE 

Model  a020A 

ProfeHFonai  DMM 

wri«  for  detaiia 


msi 


I 


*ci 


NEWCDEHAMIIIROTATORS^ 
fte§,  S15H.95— S125 


SUPERB  NEWICOM 
IC-701  HF  TRANSCEIVER 


Please  write  for  detailed  informatHKi 
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Take  Command  of  220  MHz! 


«^    N     -i.    3f  ?p    ^    fl    h    # 


^^^1    j>    it\   >    re 


Thc>  Syjithacoder  5t)9  riepresents  the,  test  of  a 
to  rally  new  ge  aviation  of  frequency  synth^ 
beised  on  the  lastcst  advances  rn  CMOS -LSI  techni- 
qaes.  ''Matrix  Modules",  which  contain  programm- 
ing diodes,  make  adding  new  chafiDeb  a  einch 
Shnply  snip  ib^.tedd^  On  ihe  diodes  oot  neededv 
plu^  K  in.  and  you  are  Oti  The  Airt  Oar  unique  in- 
terface  design  allows  you  to  qse  your  exisfing 
crystal  positions  ^ver*  thoiigh  th«  synthesizer  has 
been  instsHed,  The  Synlhacoder  is  also  easily 
adapted  for  Scanning  and  External  Frequency 
Control.  To  sum  it  up— We  ar€  sur^  that  you  will 
find  the  new  Synlhacoder  509  Everything  Vou 
Watit  ih  ^  220  WHz  synihesizer— And  at  a  Price 
Comparable  to  Crystals? 


*  SIMPLE  TO  INTERFACE  -  Three  wires  and  no  holes! 

*  FULL  COVERAGE  -  220-225  MHz  in  20  KH^  step? 
*:  MATRJX  PROGRAMMABLE  ^  No  more  c        h 

*  EXCLUSIVE  ^-MATRLX  MODULES"  ^  Prograin  in  seconds 

*  FULL  MODE  CONTROL  -  Simplex,  Repeater,  Reverse 
*^  l-QW.  PPWE^.CMQS  '  Draws  only  60  ma 

■*  FULLY  ASSEMBLED  AND  CALIBRATED  -  Not  a  ktt 

■    ■        p    I    ■    .     ■  ■ 

*  itrS  MlDLA^ftli.  COBRA,  afiaCLEGG  220  MHz  transceivers 


Engineering  Specialties 

P  O  BOX  223S 

1247  COMMERCIAL  AVENUE 

OXNARD.  CA  93030 

(8051^186  0817 


□  TLL  BITE!  P!«?asc  send  more  info, 

□  I'M  HOOKED!.  Please.  RUSH  my  Synthaco4«?r, 

Name 


YES,   I  wovid  like  to  purchase  a  SyntHaiecKfef  fot  my  220  radio 
Endowed  pkase  {k>d  rrw  $129,96  iPtk:e  im^kMl^  posGige  and  handing^. 
CfkMoflTtia  residents  add  6%  sales  tAX. 

S  encktsefl.     D  Check         3  Mon«(;  Order 

Pleas*  chAr3<J  my         C  Ma*it?r  Chaige         C'  BankAmeiicard 

Credit  card  * ^.^_,_^^ ^^_ ^^^—^^ _^ -^ 

Inrerhaitk  *  . ■  

Expiration  ci$t,e.„ ^ 

Signature     -''''' ^ 


^p^^mmt  '  f  >  i  '  ,  '. 


Address 
B         City  __ 


•'-^'     f-.:t».^— .*--« 


Eia 
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GET  YOUR 


NEW 


RADIO  AMATEUR 


CALLBOOKS 


The  U,S-  Callbook  has  over 
350.000  W  &  K  listings.  It  lists 
calls,  license  classes,  names 
and  addresses  plus  the  many 
valuable  back-up  charts  and 
references  you  come  to  expect 
from  the  Callbook. 


$14.95 

PLUS  SHiPPlNa 


Specialize  in  DX?  Then  youVe 
looking  for  the  Foreign  Callbook 
with  over  280,000  calJs.  names  and 
addresses  of  radio  amateurs  out- 
side the  USA  plus  many  valuable, 
addrtional  features  of  interest  to 
the  DX'r 


$13.95 


PLUS  SHIPPING 


ALL  OF  THESE  EXTRA  FEATURES  INCLUDE 


Internaltonal  Radio  Amateur  Prefijcesl 

RadiQ  Amateur  PfefiKe*  by  Countrie»f 

A.R.R  L  Phonetic  Aipnabet" 

Great  Ctrcle  Bean 09s  arvd  Chartsf 

Iniemaitqna*  "O"  and  "Z"  Signats! 

Wortd  Standaird  Time  Charts! 

International  Postal  Informalionf 

World  PraflK  Map! 

F.C.C.  Examination  Pol n Is' 

Where  lo  Bii^i 

Te^egraphh&rs  Abbreviations' 

DX  Operatmg  Code< 

A.R.n  L   Count  nes  LiStI 

At  Ydur  Service  —  Amaieur  Radio  DeaJer^' 

QSL  Managers  Around  the  Worid^ 

World  WFde  QSL  Bureaus' 

Census  oT  Radio  Amatagrs  of  the  Worldf 

Tetegraph  Codes! 

AM  SAT  —  Oscar  Users  Director/) 

S^ow  Scan  Television  Directory^ 

Reciprocal  Ucenses* 

Hawau  Includied! 

Many  Oib»r  Featurus' 


Respected  worldwide  as 
the  only  complete  authority 
for  radio  amateur 
QSL  and  QTH  information. 


Save  $1,50  order  both  send  $30,40 


See    your    favorite   electronics 
dealer  or  write  direct  for  free 
catalog  to  the  publisher. 


ORDER   FORM 


□ 


llffn 


us     CALLBOOK 


FOREIGN  CALLBOOK 


I'fnr     E*th 


SI 4  95 


$13*95 


Shipping 


$1.50 


$1.50 


TuUti  Price 


$16.45 


$15.45 


NdJfic. 


Etlir^ois  residents  only  odd  5%  soles  tax 
To!*( 


Address. 


HAOIO  AMATEUR 

ca 


M 


Dept. 


Ilbaakmc 

B  925  SNrwood  Driire 
l9kn  Bluft.  Ill  &00U 


city 


Charge:      O  BankAmericjifil 
Ccedh  card  # 


iip 


Toiii 
Enclosed. 


P  Master  Chafc^  Interbank  # 


Expiiauon  date. 


5i£niktU7£' 
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' 

DIODES/ZENERS 

SOCKETS/BRIDGES 

TRANSISTORS,  LEDS,  etc. 

1N9U 

lOOv            10mA          .05 

j         8-pin       pcb       .25       ww          .45 

2N2222A        NPN    12N2222  Pissiic  .10> 

.15 

1N4005 

600v                1 A            .08 

'       14-pin       pcb       ,25       ww          .40 

2N2907A       PNP 
2N3906          PNP    {Plasticl 

.16 
.10 

1N4007 

lOOOv                1A            .15 

16-pin       pcb        .25       ww          .40 

2N3904          NPN   (Plastfd 

.10 

1N4148 

75v             10mA          .05 

18-pin        pcb        .25       ww          .75 

2N3054           NPN 

.» 

1N753A 

6.2v 

z                .M 

22-pin       pcb        .45       ww        1.25 

2N3055           NPN      15A    60v 

.50 

1N75BA 

lOv 

I             .25 

■                        1 

24 -pin        pcb        .35        ww        1.10 

T1P125            PNP       DarlingTOn 
LED  Green,  Red,  Clear,  Yellow 

.3B 

.15 

1N759A 

12v 

z             .25 

28'P(n       pcb        ,35       ww        1.45 

D.L.747          7  seg  5/8"  High  com  anode 

1.95 

1N4733 

5,1  V 

z             .25 

40-pin       pcb       .50       ww       1.25 

XAN72          7  segcom-anode  (Red) 

1.25 

IN 5243 

1NR744R 

13v 

14v 

z          ;26 

2                  95 

Mofex  pins    .01     To -3  Sockets     .45 

MA N 71           7  sag  corn-anode  ( R ed) 
MA N 361 0      7  seg  com-snode  1  Orange) 

1.25 
1.25 

1  1^  nJt^^D 

1N5245B 

1  TV 

15v 

z             .25 

2  Amp  Bridge         1 0O^prv            1 .20 

MANS2A       7  seg  corn-anode  (Yellow) 
MAN74A        7  seg  conn-cat  hod  t  (Redj 

1.25 
1.50 

25  Amp  Bridge       200*prv            t  .95 

FND359          7  seg  com-c^thode  (fledl 

•  ?5 

CMOS 

-    T    T    L    - 

4000 

.15 

7400 

.15 

7473              .25 

74176           1,25 

74H72            ,45 

74S1 33 

.40 

4001 

.15 

7401 

.15 

7474               .30 

74180            ,75 

74H101          .75 

74S140 

.55 

4002 

.20 

7402 

.20 

7475               .35 

74181           2.25 

74H103         JS 

74S151 

.30 

4004 

3.95 

7403 

,20 

7476               .40 

74182            ,95 

74H106         .95 

74S153 

.35 

4006 

.95 

7404 

.15 

7480               .55 

74190          1,75 

74S1S7 

.75 

4007 

.35 

7405 

.25 

7481                J5 

74191           1.05 

74  LOO           .25 

74S158 

.30 

4008 

.95 

7406 

.35 

7483               .95 

74192            .75 

74L02           ,25 

74S194 

1.05 

4009 

.45 

7407 

.55 

7485               .75 

74193            .85 

74L03           .30 

74S257i8123>  1.05 

4010 

.45 

7408 

.25 

7486               .25 

74194          1.25 

74L04            .30 

4011 

.20 

7409 

.15 

7489             1 .35 

74195            .95 

74L10           ,30 

74LS00 

.25 

4012 

.20 

7410 

.10 

7490               .55 

74196          1,25 

74L20           .35 

74LS01 

.35 

4013 

.40 

7411 

.25 

7491                .95 

74197          1.25 

74L30           ,45 

74LS02 

.35 

4014 

.95 

7412 

.30 

7492               .95 

74198          2.35 

74L47          1.95 

74LS04 

.30 

4015 

.90 

7413 

.35 

7493              .35 

74221           1,00 

74L51             .45 

74LS05 

.45 

4016 

.35 

7414 

1.10 

7494              .75 

74367            .85 

74L55            .65 

74LS08 

.25 

4017 

i.to 

7416 

.25 

7495               .60 

74L72            .45 

74LS09 

.35 

4018 

1.10 

7417 

,40 

7496               .80 

751 08A         .35 

74L73            .40 

74  LSI  0 

.35 

4019 

.50 

7420 

,15 

74100           1.15 

75110            .35 

74L74            .45 

74LSn 

.35 

4020 

.85 

7426 

.30 

74107             .35 

75491             .50 

74L75             .55 

74LS20 

.25 

4021 

1.00 

7427 

.45 

74121             .35 

75492             .50 

74L93            .55 

74LS21 

.25 

4022 

.85 

7430 

.15 

74122            .55 

74  LI  23          .85 

74LS22 

.25 

4023 

.25 

7432 

.30 

74123            .55 

74H00            JB 

74LS32 

.40 

4024 

.75 

7437 

.30 

741 25             45 

74H01            .25 

74S0Q             ,35 

74LS37 

.35 

4025 

.30 

7438 

.35 

741 26            .35 

74H04            .20 

74S02             -35 

74LS40 

.45 

4026 

1.95 

7440 

.25 

74132          1-35 

74H05           .20 

74S03            .30 

74LS42 

1.10 

4027 

.50 

7441 

1.15 

74141             .90 

74H08           -35 

74S04             .30 

74LS51 

.50 

4028 

.95 

7442 

.45 

74150            .85 

74H 1 0           .35 

74S05            .35 

74LS74 

.65 

4030 

.35 

7443 

.65 

74151             .65 

74Hn            .35 

74S08            .35 

74  LS86 

.65 

4033 

1.50 

7444 

.45 

74153            ,75 

74H15           .45 

74S10            .35 

74LS90 

.95 

4034 

2.45 

7445 

.65 

74154             .95 

74N20            .30 

74S 11             .35 

74LS93 

.95 

4035 

1.25 

7446 

.95 

74156             .95 

74H21             .25 

74S20            .35 

74LS107 

.85 

4040 

1.35 

7447 

.95 

74157             .65 

74H22            .40 

74S40             .20 

74  LSI  23 

1.00 

4041 

.69 

7448 

.65 

74161             .85 

74H30            .20 

74S50             .20 

74LS151 

.95 

4042 

.95 

7450 

.25 

74163             .85 

74H40            .25 

74S51             .25 

74  LSI  53 

1.20 

4043 

.95 

7451 

.25 

74164             .60 

74H50           .25 

74S64             .20 

74  LSI  57 

.85 

4044 

.95 

7453 

.20 

74165           1.50 

74H51            ,25 

74S74            .35 

74LS164 

1.90 

4046 

1.75 

7454 

.25 

74166           1.35 

74H52            ,15 

74S112          .60 

74LS367 

.75 

4049 

.45 

7460 

.40 

74175             ,80 

74H53J          ,25 

74S114          .65 

74LS368 

.76 

4050 

.45 

7470 

.45 

74H55           ,20 

74C04 

.25 

4066 
4069 

.95 
.40 

7472 

.40 

74C1 51 

2.25 

4071 

.35 

MCT2                .95                    LINEARS,  REGULATORS,  etc. 

4081 

.70 

8038                  3.95 

LM320T5          1,65 

LM340K15        1.25 

LM723 

.50 

4082 

.45 

LM201                 .75 

LM320T12        1.65 

LM340K18        1.25 

LM725N 

2.50 

MCI  4409 

14.50 

LM301                 .45 

LM320T15        1.65 

LM340K24          .96 

LM739 

1.50 

MCI  441 9 

4.85 

LM308  (Mini)      .95 

LM324N              .95 

7SL05                  .75 

LM  741(8^1 4). 25          i 

LM3a9H              ,65 
LM309K  (340K-5t85 

LM339                 .95 
7805  f340T5j        .95 

7SL12                  .75 
78L15                 -75 

LM747 
LM1307 

1.10 

9000  ^PRiP*i 

1.25 

9301        85 

95H03  1  10 

LM310               1.15 

LM340T12        1.00 

78M05                 .75 

LM1458 

.95 

9309      .35 

9601       .45 

LM31 1 D  (Mini)     .75 

LM340T15        1.00 

LM373              2.95 

LM3900 

.50 

9322       .75 

9602      ,45 

LM318(Minj|       .95 

LM340T18        1.00 

LM380{B-i4PiN).95 

LM  75451 

.65 

LM320K  5(7905)1 .65 

LM340T24            95 

LM709(a.i4  pinj.25 

NE555 

50 

MICRO'S,  RAMS, 
1                 CPU'S,  ETC, 

^^■^  ■    T  -P  ^Br  ^^  ^^   •    Th    ^^   l|     r     "M^  Ai*  ^^1*  J^    ^     ♦  ^mF  TB^^ 

LM320K12        1.65 

1          LM340K12        1.65 

LM711                 .45 

1  ^  *-r  \J\A\Jt 

NE556 
NE565 

.95 
.95 

745168 
1 702  A 
MM5314 
MM5316 

3.00 
4.50 

3,00 
3.50 

INTEGRATED  CIRCUITS  UNLIMITED 

NE56G 
NE567 

1.75 

1 .35 

I9l 

2t02-1 

n  4  ^<hn  1      « 

1,45 

it  ^^ 

7889  Clairemont  Mesa  Boulevard,  San  Diego,  California  92111 

1 

2102L-1 
TR1602B 

L75 

4.50 

(714)  278-4394  fCa.f.  ResJ                                                DpS?Oim.TS 

TMS4044-45NL  14.50 
8080AD                12.00 
ST13                       1.50 
8T23                       1.50 
8T24                       2.00 

All  orders  shipped  prepaid                No  minimum                         Total  Order      Deduct 
Open  accounts  invited                        COD  orders  accepted               ^^^  \  |^q      ^ 

Disca^urits  available  at  OEM  Quantities       California  Residents  add  6%  Sales  Tax                S301  *  SlOOO     1  S% 

8T97 

1.00 

All  ICs  Prime/Guaranteed.  All  orders  shipped  same  day  received,                          SI 000    Up 

20% 

2107B-4, 
2708 

A             4,00 
1 1 .50 

24  Hour  Toll  Free  Phone  1  BOO  8S4-2211              American  Exfiress  /  BankAmericdrd  /  Visa  /Master  Charge 

THIS  SPEC!  A  LONE  CENT  SALE;  IS  FOR  MAGAZINE  ADS  ONLY 


POLY  PAKS  IS  THE  NEW 
WORLD'S  'CENT-ER'  FOR 


UBUNG  YOUR  MONEY 

THIS  NEW  UST  OF  **ONE-CEEfTERS*'  HELPS  FIGHT  INFLATION! 


Ill 


Qnl«r  by  Cat 

D  #*A3TW 
a  «4A:2140 


YOUR  CHOICE  &  ittt  %l,t>0 
ICSALE  10  for  St  .01 

NoL 

MICJIt^flED  LEO$ 
JUiflBO  ItED  CLEAR  LEDS 
JUMflO  TAPERED  AMBER 
MICAOaRECNLEClS 


I ! OP  AMP  1^  GIVEAWAYS 


fender  bf  Ty|k4  Number 

Tjp« 

n  LM30BV 

D  LW3UV 

D  LMTOBM 
D  UH74tV 
n  LMJSOON 
n   LHf3900H 


Sal* 
2  ioT  $1.00 
2  lar     l.Oa 


ICSALE 
4farflJDl 
4  lar     1.01 


3  far 

10  far 

Star 

1  far 

2  far 


1.19 
1.19 
1.19 
.99 
1.00 


6  far 

20  far 

10  lar 

2  lor 

4  far 


1^0 
1j20 
]J:0 
i.OO 
t,01 


1.5  APflP 

BULLET  RECTI  FIERSt 

Or4l«ri}r  Cat  N«.  4A60QB4  ind  vdt«E» 


D  SaV. 

D  lOOV 
200V 
400V 

a  «oov 
n  wHtv 


10  far  $.59 
ID  far  A9 
H>  for  .79 
10  far  j69 
10  for  l,Od 
10  lar  1.19 


20  for  $.60 
20tcr    ,70 
20  far 
20  far 
20f«r 
30  1fir 


MICRD  MINI 

TOGGLE  SWITCHES! 


^    Amps,    125    VAC   <^Dnt*Ci:«. 
with     mounting     hardwArB'. 


CkI.  No 
n  4 A 19^ 
Q  4AS0S5 
D  4A4037 
a  4A5087 


SPDT 

SPOT* 

DPDT 

4PDT* 


Sale 
S1J9 

1^9 
1j4S 
1.95 


2  for 
lAA 


.BO 

.30 

1,10 

1.20 


4  DIGIT 
FLUORESCENT 

CLCcr 

BASIC  KIT 


□ 


r2  fvr  ii-^  hi<n.i.riil  Ts""  ^^I■i^,'^'lll  hi  tie  risgiLJir  Vlaay  to  bread  twiiinE,  u\si-n 
MM:''>'ll$  <.~|iK'k  L'^its  iirtrJ  tauisinium.  4jf  &KL«mii]  ctNm pH in rn L:; ! 
A^T  — rSf  tiiiiicTat^^r,  inHLide^R  4)plions  Air  aliirm,  T^lr^rkTst^'Ji'ii, 
ijHiiiiNie,  ondmnre'  fiadr  kitH  inc.! tide  rtffldtmts,  lOn,  il*^^:^it<^, 
Iratifliators  ^  ^11  neceaaary  (.'(JiTvptin ^nt-s !  (fEtrtr,  iK'  hctard-, 
(.rflwi^tifrt-rner,     line     t'hcird     not    ineltidodl.     R'^Htlifea     tUVtT 

M4A3T91  Fiuor«icent  ea»lc  KH  $9^95^,  2  kl(«  $9.96 

ft4AiT&2  CamponenU  for  opHanal  alarm     $3.95  (No  It  sale) 
tl4A36afi  12VCT  " pkigg jblo"  f  rantlDmtcr      1^95  (iNo  IC  sai«} 


BUY    T 

AT  OUR 

SALE 

price: 


POLY  PAKS^BIGGEST 
1<:  GIVEAWAY  SALE! 

IT  MAKES  'XEKTS"  T0  GIVE  OUR  CUSTOMERS  THE  BEST  BARGAINS] 


TTL*S,  BOY  ONE 
AT  SALE  PRICE, 
GET  2ND  FOR 

ONLYK 
MORE 


Drdtr 

By  Cat. 

Na,4AlMl 

&  Type  No.  

JyUii  Each  i  t{»r 

SN74(II>  S.19  }-20 

SN74Q1  .!&  -ZO 

Sf<7403  -19  2a 

5N7404  .25  -26 

5^17405  .19  .20 

SNr40e  .19  .20 

5M74Did  .21  .22 

sn74io  .19  -:2a 

n    SN7413  -33  .40 

5N7414  .65  -«G 

SN74t6  -23  .30 

t]    SNT420  .19  .30 

D    $N7*23  .29  .30 

G    SN742e  -2S  .26 

D    5(47427  -2S  .26 

a    SN7430  -29  .30 

[3    SN7433  .2S  -26 

□    SN7437  .25  .2& 

5N74a6  ,25  .30 

Sr474MtO  -1*  -20 

$N7442  ,63  .70 

SN7443  .e*  .70 

SI47444  .63  .€« 


Honest  Abe 
Penny  Sale! 


B 


B 


B 


G  5N7445 
SN744e 
SN7  447 
SH7449 
f  SNi74S0 
SK7451 
SH7453 
5N7454 
&N745S 
SN74fiO 
5N7'4€2 
5N7  4B4 
SN746S 
5N747ft 
LI  SN747  1 
d  5N74r2 
n  SN7  473 
'i.!  SN7  474 
n  SN747S 
n  5N7  476 
"1  31^7478 
n  SN7480 
['\    SIM7  462 


Eacli 

1.3  s 
1-2  5 

.19 
.1» 
.19 
.13 
.13 
.19 
.19 
A9 
-19 
.2^ 
-2S 
.25 
-sa 
.29 
.79 
.59 
-59 
-29 
.39 


2  far 

l.Od 

1-^36 

1.2e 

1.3«; 

,20 

.30 

-2a 

.20 

.20 

.2a 

,2fl 

.ao 
.2a 

.2* 
.2$ 
.2fi 
36 
.30 
-BO 

.eo 

.40 


□ 
c 
[: 
r 
c 
c 
i: 
c 
c 
c 

D 
C 

a 

D 

n 
r 

n 


a 

0 

c 
n 


d 
n 
n 

R 

G 
D 
U 

n 
n 
ij 
n 
n 

G 

r 
L 
r. 


SNT493 

suttas 
SN74afi 
SNr4ee 

SiN7a9a 

SN1749I 

SM74&2 

SN7493 

SV7  4$4 

SNT495 

SN74»€ 

SM749a 

$1^74  100 

SN74  107 

shir4il2 

SM74t 13 
SN74114 
SM7'1121 
f^H74123 
SH7412S 
SN7 1^126 
'SN7  4  132 
Shl74140 
&N741fll 
gMT414!: 

sh74i4e 

SlSr7  4  15Q 
4W741S1 
SN74153 
SNr4  1S4 
SH74155 
5N7  415« 
5'M7  4lS7 
SN741S3 

sN74iea 

SN74161 
sN74t63 
&N741&4 
SN74ie^5 
SN7416e 
SN74173 
SN74174 
5N7417S 
SN74177 
SM74179 
SN74iaa 

sw74jaa 

SN7J»1^0 
SM74l9t 
SN74i92 
SN74133 
SN74J94 
SH7419a 
SN741ft7" 
$N74199 
SN74200 
SN743S1 
£ri742B4 
SN74266 


.&9 
1.49 

.39 
1.95 

.?& 

.4E 
.49 
.Bit 

.€» 

.«9 

1.49 

.39 

.23 

.19 

.25 

.49 

.69 

.59 

.39 

1.25 

.99 

1.49 

1.25 

i.7S 

,S9 

.99 

.99 

1.75 

.79 

.£9 

.39 

.9* 

1.25 

1.29 

1.19 

,99 

1.2^ 

1.25 

1.29 

1.49 

.99 

.73 

1.49 

.49 

.69 

1.43 

1.79 

.as 

1.25 
.4* 
,7S 
1.75 
S.50 
1.75 
4.£a 
4,2S 


2  ifft 

lOO 

1,50 

.40 

1.9« 

.70 

.BO 

,46 

.SO 

.70 

.70 

.70 

.7(3 

1.50 

.40 

,26 

.20 

.26 

.50 

.70 

CO 

.4CJ' 

1.26 

l.OO 

l.&O 

1.2e 

1.7« 

l.OO 

l.ao 

1.00 

1-76 

,60 

.70 

1 .00 


.00 
.26 

.2e 

.20 

.00 

1.26 

1.26 

1 .25 

1.50 

l.OO 

.60 

1.5D 

.SO 

.70 

t.EO 

1.7^ 

.66 

.66 

1.2e 

.SO 

.76 

1.7Ci 

9. Si 

1.76 

4,^1 

4.26 


POP-AMPS  AT  "CENT-CIBLE' 

Buy  ONE  At  Sate  Price,  Cet  2ND  For  Only  1«  More  - 


'  PRICES 

Order  By  Typ€^ 


Type 
Lhl3O0N 
J.1VI3CJ1I-I 
LM306V 
LIM309H 
LM311H 
LM318V 
LM320H 
LM320K 
LM3zaT 
1M322N 
LM324N 
LJVI339N 
LM340H 

12nlS.    IB, 

LM340T-5k  6, 
12,iS.  IB.  24 
LIK3SON 


V 


5.  12, 
IS 

6,  5 


15 


■5,  6^  B, 


B. 


Etch 

$.49 

.46 

.76 

1,23 

,79 

1.29 

1.23 

1.29 

1.26 

1,19 

1,75 

I. as 


.46 
.60 

1  .do 

.SO 
.30 
.3Q 
.30 
.30 
.20 
.76 


1, 

1. 
1. 
\. 
1. 
1. 


l.iO 


1.29    1.30 


1.S9 
.99 


1.30 
.CO 


TrP* 
I  LM370Nt 
G  LM374H 
n  LiW37GV 
G  LM377K 
Q  LM3S11N 
LM531H 
Lrvr532K. 


H 


n 


H 


U\    I.WS55V 

n  LMSSlPt 
n  LM565N 
n  LJV1T03H 
LM704M 
L«rf7d!i9!N- 
a  UM710H 
n  LM733M 
~]    LIV17  3^N 


u 


H 


1.29 

1.79 

-29 

2,2£ii 

£.69 

1.49 

.29 

.75 

.79 

1.00 

,99 

.49 

-29 

.25 

.33 

.7& 

-89 


2  lor 
1-30 
l.SO 
,30 
2.36 
1.70 

i.so 
.30 

.7S 
.60 
1.01 
£.00 
.50 
.30 
.26 
.40 
.SO 
.90 


t 


n 


u 

D 
D 


R 


I.Hfl7tlV-M 

LM1304 

LIVtl310 

LM1312 

LMI414V 

LMt456V 

LflAldOON 

Lftl302BK 

I.M39D0N 

|.nit3909V 

LM4195 

LM425q 

LfV1794Bl 

LMr54i^3 

I.M75491 

LM7S492 

|^MTS4  94 

IPA263 


Each 
.30 
.8<» 

1.00 

2,aa 

,60 

i.oa 

.66 

1,7« 

l.*6 

1.20 

.40 

.40 

.60 

SO 

.60 

1.50 


Mo. 

2  far 

.29 

.7  9 

.93 

1.99 

.79 

.63 

.99 

.6  5 

.49 

1.7S 

1.35 

1.19 

.3  a 

,39 

.79 

.7  9 

.S9 

1.51 


PE:nNY  SALE  PRICES  LISTED  ARE  GOOD  TILL  MA  Y    15,    1  97S 
we  RESERVE  THE  RIGHT  TO  LIMIT  QU  A  NTITI  ESH  ! !  Tl 


Hail  your  order  in  &  save  many  dollars! 


n 

n 
u 
u 
a 
n 
a 

D 
D 

n 
n 
n 
D 
n 

D 
D 
G 

n 

D 

n 
u 
u 
o 

o 
□ 

n 

D 

n 

D 

n 
n 
n 
Q 
a 
P 
n 
□ 
□ 

D 

□ 


l>«tcrrptlon  fOrdkf  lny  C»Il  No.  In  psrcntliemiil 
.CALCULATOR  KEYBOARDS,  30  h«y»  jnd  mare  [4A3&24)    . 

SililC  VOLUME  CQttTi^DLS,  Asstd  values  (4A30&7J 

CRVSTAtSr  »n»y  inelud*  CB.  Harri  &  more  HA325D>    

MO  LEX  iC  KOCKETKr  on  m  sfHp,  cut  tn  lanEth  r4Jltl44)  ... 
TEHMiHALSTRiPE,  fram2  luKS  Il|>(4ll3lf6]  ...... 

Ne2»4COIf  LAMPS,  all  100%  £o?(l  1 4A  2^13}  

SHiElDED  CABLE,  1  coitd,  mtkt*,  plidn««  44A3ST7> 
—TRANSISTOR  EtECTROS,  «tltll  valuer,  style  1  {A»l7AJ\  .... 
SOU-ND  TRICCERS,  •«|ind  trlffif«ff  »r  w/pntp  U A  3^25} 


fiV  TEST  IHPICATORK.  leads .  ^rain-o-wheBt  <  4*^526) 

CAPACITOR  SPECIAL,  dlici.  m-^w^  lyticBr  mora  {4A2T3a)       .  . 
MINI  TRIMPOTS,  to  1  mflg,  1  turn,  '.4W  r4A334S) 
VO LT AGE  ffEfS UL ATOR &,  habfa y  L M320.  340,  TO^l  (4A3330) 
PANEL  SWrTCMES,  «lklea,  rolarias,  mi?d  *tc  f4JI32eft;^ 
200_  RESISTOR  SPECIAL,  'v  fo  IW.  caflwn.  nwtal  {4AM54)     . 

200.    HALF  WATTERS,  reilKtan,  carbon,  meti I  <4A9a46)      

100     .NATIONAL  IC  BONANZA,  Unears.  7400«  ROMS  44A;zA«0) 
40       HORBY  LEDS,  attitd  type^.  mostly  uBaabl^F  |4A2AS9| 

15 LM340T  VOLTAGE  REGyLATAORS^,  5  to  24  V,  TD-220  (  4A2635| 

too      TWO  WAITERS,  restitcrrs,  certicHvm^tBl  rnariii^d  I4A2T35V 
100       POLVSTYRENE  CAPS,  aaitd  values,  vottecer  hM)  UA2729) 
SO       THERMf5TOR&,  reslstarK  that  change  wHh  temo  |4A40S^]l 
20       BRIDGES,  untested,  2,  4.  G.  Ifl,  Bnip,.liiN  wave  i[4A4022) 

35 LAHP'N'SOCH ET  SETS,  mlcra,  1.5V,  T2  i4A39ST|    

tS       MIXED  READOUTS,  Jiabby,  untested,  .127,  .3,  .5.  etc  f4A3&t») 
150      QUARTER  WAITERS,  resiiton,  metftF  fikn,  tn*Yk94  f 4 ^3413) 

IDO       PLASTIC  TRANSISTORS,  unte9.tad,  RO-^2  C4A2e04>  .  .    

200       PREFORMED  ftESlSTORS,^  %,  ^  IW,  mAri<*ll,  a«ttll  |4A2«0«} 
200       PRECISION  RESISTORS.  ^^  ^,  IW,  l%n  2%  nt«ii(Ml  (4A243e<y 
eo      DIPI^CD  MYLARS,  shlnr  flrtlth.  »ttt  wfiiwt  {4A2S97> 
30      VOLUME  CONTROLS,  audk»,  Nrtear.  asitd  valtMA  f4A2421> 
S      7.S  VOLT  ZENES  DIODES,  1  watt  t4A5187 


S      9.  i  VOLT  ZENES  DIODE  S , 

3{)-FT.  WIRE  WRAP  WIRE,  30  e 

S      TANTALUM  CAPS,  2.2uF,  I 

1 

1. 

S. 

1. 

1_ 


1  watt  C4ASl«si 
iuj£*f4A3S03) 
2.2uF,  f  SV  r4ASia9) 
TV  GAME  SWITCH,  choCM  TV  or  smmm,  f^  pr  300  ohmaf4AMT0) 
ALAR  M  C  LOCK  CHIP,  MM53 1 S,  4-dlelttT'  R 1 7S9) 
PANCAKE  PHOTOCELLS,  600  to  ISK  ohms  f4A2»39> 
lOOKHZ  MARKER  CRYSTALS,  *ppr«K  fat  marker  gen.  J4A3SWJ 
MOTHERBO  A  HO  EDGE  C  ONNECTOR,  1  Ofi  pi  n  s, .  1 1&"  ( 4A39«7) 
1  —  4«-  PIN  EOG  E  CONNECTOR , .  1  ^"  ipaclngj  4 A  3»e3) 

I  ..JOYSTICK,  two  lOK  f»t»,  foreamputera.TV  gameB  (4AS037y 

1 CHARACTER  GENERATOR,  5x7  Mostek  MH  2002P  {4A3BdS) 

READOUTS1 

D  ^'^  DIIpIT  LCD  WRISTWATCH  DISPLAY,  ^M^AJWO)  , 

n  GE  FLUORESCENT  NIXIES,  7-»e^,  blue  {ff4A3eS41 

D  SPERRV  FLAT  NIXIES,  orange  dua^  dlgH  ^fl4AS014y 

D  SPEHRY  FLAT  NIXIES,  orangB,  .3",  I'rdlt  ftf4AS0iS} 

D  MAN'3  BURBLE  READOyT,  .19''  red,  com  cath.  («4A333S) 

D  MAN-4  READOUT,  bubble,  r«d,  com  nnd<He  (it4A1502} 

D  FND-10  BLOCK  READOUT,  .122''  com  CaihocU  |tt4A10fl2) 

D  B-OI G  IT  R  EA  DOU  T,  1  ad,  com  catliDd,  r«A  (n4AS  190) 


Salo 
»2O0 
2JO0 
2.00 
.2^0 
,  2.00 
,  IJK 
2.00 
i.OQ 
2.00 
.2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2jOO 
2jOO 
2j00 
2j00 
2j00 
3.00 
2,00 
LOO 
1.00 
1.19 
IhOO 
.  l.SO 

2.95 

1.00 
l.»S 
3.S4I 
1.95 
2.»5 
4.«S 


20 
30 
20 
300 
200 
60 

ao 

100 

6 

30 

200 

fiO 

20 

60 

4O0 

400 

200 

«0 

30 

200 

200 

too 

40 

SO 

30 

300 

200 

400 

400 

120 

CO 

10 

to 
eo-tt 

10 

2 

2 

10 

2 

2 
2 
2 
2 


1«SALE 
f>H'f2,01 
fflr    2,01 


for 
for 
for 
f« 
tor 
fvr 
for 
far 
lor 
lor 
for 
iw 
lor 
lor 
for 
for 
for 
flrr 
for 
1w 
for 
fi&r 
f»r 
fbr 
for 
for 
for 
fw 
for 
for 
for 
fw 
for 
for 
for 
for 
tor 
far 
for 
for 
for 


2,01 
^01 
2.01 
2.01 
2.01 
2.01 
2.0t 
2.01 
2.10 
2.01 
2.01 
2.01 
2-01 
2.01 
2.Q1 
2.01 
2.fll 
2.01 
2.01 
2jD1 
2.01 
2.01 
2.01 
2.01 
2.01 
2.01 
2.01 
2.01 
2.01 
l.Oi 
1.01 
1.20 
t.Ol 
t,Sl 
2.M 
1,01 

3.51 

1.9« 
2.96 
4.96 


ONE  CENT  SALE 

3  for  SI.  1»  eforSt^O 

1  for    LOO  2  for    1.01 

2  for  LI*  4  for  UO 
2f*f  149  4  for  1.20 
fifw  LOO  12  for  LOl 
2  for  LOO  4  for  1.01 
2  for  LtS  4  for  L20 
Ifof    |,B5  2fH    1.96 


■ExlKEKS: 


n  i"  TWIN  CONE  SPEAKER,  M-fL  for  car'n^homo  (MASOSSJ 

a  2^  i<  S^  OVAL  SPEAKER,  t  fihm»fft4A2553J 

a  2*€-"  OVAL  SPEAKER,  «  nhiti*  <^4a34S4^ 


Mf#«ri#f' 


ESf 


D  CONDENSOR  MIKES^  fe**wlt^o,  SOO  ahma,  l^V  (ll4A3tT0> 
C  COMMUNICATIONS  MIKE,  500  oh™*,  CB-HAM  (it4A«074J 
D  NOISE  CANCELLING  MIKE,  Ham-CB,  SOO  (ihfT,»{iJ!4A3902} 


RELAYS! 


d  SPDT  12V  SLOCK  RELAY.  5 A  rontacti  ri;4A-4032) 

D  SPOT  12V  REED  RELAY,  lA  contact*  (t±4A40ft4)  ...... 

D  SPDT  l^V  SENSITIVE,  2000  ohm  coH  (  tt4A3044A|[ 

AHPLIFIERSI 

D  e  WATTS  ON  A  BOARD,  with  buFft-ln  pre  amp  (S4AS04O) 
a  S  WATTS  ON  A  CHIP.  Tashtba  TAT205  (MASOST) 
□  3  WATTS  ON  A  CHIP,  G-E  PA  263  (n4AlS22} 


Eoch 

S4.S0 

1j40 


Each 

f4.95 

4^0 

6.BS 


Each 

»1.»S 

L4S 

1,9E 

Eadi 

ss^s 

4.9S 
1.40 


2for 

$4.S1 

LSO 

IJO 

Itor 
S4.M 

4.51 

fi.ae 

2  for 

S1.»S 

1.S0 

!,»& 

2lof 
SShW 

4.96 
1^1 


TRitJySrOKMEItS: 


n 
D 

a 


d 


n 
n 
□ 
n 
n 
n 

D 


12V  TRANSFOAMER.  300mji,  pc  loads.  llOpri.  (Ti4A3412) 
12V  TRANSFORMER,  lA,  ll0/220ptl  op«n  fi-am«  (tf4A4O40) 
24VCT  TRANSFORMER,  300ffla,  op«n  frame,  ilO|>ri.  (tf4A3323) 


i  SWITCHES  ON  A  DIP  (4i4A36«S1 
3  SWITCHES  ON  A  DIP  ttt4A3^9) 
6  SWITCHES  ON  A  DIP  (iHA^BTll 


SOCKETS! 


£bc4^  2  for 

SL4S  SI  .51 

2.M  2.S6 

l.»5  1.96 

♦♦+♦*♦♦♦♦♦♦♦ ♦♦♦♦♦♦♦♦**♦ 


Each 
S  .77 

1.2s 


2  lor 

i   .78 

J9 

L30 


*  FULL  WAVIE  BRI0GE 

;  ^°  ^"^  RECTIFIERS! 


*  Order  hy  CnL  Nq.  4A244T 


PRV 


SPIN  MINI-DIP  (#4A2123>  4  tor  (1.19 

14-PtN  DIP  p4A130ai[    ....  3  for  1.19 

l&PIN  DIP  iti4A1309)          ..  .   3  for  1.19 

lE^PIN  DIP  (1^4A137B} Ofor  1.19 

24-PIN  MSVDIP  (#4Aiase)  .  2  fot  1.19 

2B-PIN  MSVDlP|l#«A3Bd7}  .  2  for  1.19 

S  PIN  TO-S  riHAA  1307)  4  for  LtS 


1  for  »1.20 
Ofor  1.20 


6  for 
12  for 
4  for 
4  for 
Sfor 


1.20 

1.20 
1,20 
L20 

^■4 


* 


□ 
D 

n 
n 

D 


so 

100 
200 
400 
600 
BOO 


Sal» 

S1.29 

IA9 

1j6» 

1.99 
2M 

3J50 


volt*|e 
2  lor 

fl.30 
1.S0 
l.TO 

2joe 

2.26 
2.S1 


BRIDGE  RECTIFIERS! 


PENNY  SALE!  BUY  ONE 
AT  SALE  PRICE,  GET 
2NP  FOR  ONLY  IC  MOfiE 


Full  Wave  I  i 
QriJirr  by  Cat 

and  PtV 


TO -5  case  I 
No.4A134« 


r 

LJ 

n 

Li 

r 


FIV 

Sal«  Each 

50 

S.59 

100 

.69 

20a 

.7S 

40O 

.as 

6iH> 

.99 

SDD 

l.ld 

1000 

1.29 

$,60 
.70 
.00 
.9D 

I. DO 

i.2o 

I.JO 


lUBBOJV  CABLE! 

Order  by  Cat.  No.  4A^939 

d  Coiiduu'itors 


ill 
Cond. 
U  20 

□  26 
a  34 

□  40 


SbIb 
T-ltSl^B 
4-lt  1.96 
3-ft.  1.96 
3-lL     1.98 


IC  Sale 
14-ft  SL99 

S-fL     1.99 
6-ft     1.99 


^t^+tt444*«#+4#4**«4*#* 


r 


10  AMP 


J  Ohm.  ^^     SPECTRAL  *'SK1NNY-TR1MS"{ 

TG      10'*  ;^..^^'  £uijar4=-,  acrt*i.l:r*ver  shaft.        Yppr         Z 

*9  /SI*m  Kif.      2^'   tul.    1,.4   wntt.   Cermet    FC      Choice      ^ 
^a  200**  P  lOK^^       ^nrt  v-e^w..  2.  for  $■* 

t  □  It^*  □  Sk"      °  **"■  ^^"«3  2^  *"""  upright,  typ*  6*; 


n 


D  IK"*   D  lOOK**     -'   No.  4A36S6*lnp|f8  tuni^ftBlf  typ*63^ 


POWER  TAaS3 

„      UTRfACS* 
^fJABRAfSl 

Order  E^  Cat  No,  and  voN*co{ 
^4A144«  -  TRIACS  MATifl  ,  SCRS 
R4A1590-  qOADRACS 

D  200  S  IS 

CI   300  lift         |-f? 

D  600  I'H         *-aO 


1.60 


WRITE   FOR 

POLY  PAKS 
CATALOG 

FEATURING 

BEST  BARGAINS 

IN  ELECTRONICS 


T^rfU*;  Add  poHtaige     Rated  :  net  30 
Phofl*  :  Wakefield.  Mass,  (617 J  S45-38£9 
RetaFI;  16-18  Del  Carmine  St.,  Wakefield. 
MINIMUM  ORtkER — '  f  6,00 

POLY  PAKS 


BE  PHpNED 


F.O.  BOX  942A 
LYNNFIELD,  MA> 


COPYRIGHT  197B  -  POLY  PAKS  INC. 


197 


ADVA 


KIT  $11^ 

ASSEMBLED  $17.95 
ADD  $1.25  FOR 
POSTAGE/HANDLING 


VARIABLE  POWER  SUPPLY 

Continuously  Variable  from  2V  to  over  15V 

Short-Circuit  Proof 

Typical  Regulation  of  0.1% 

Electronic  Current  Limiting  at  300mA 

Very  Low  Output  Ripple 

Fiberglass  PC  Board  Mounts  All  Components 

Assemble  in  about  One  Hour 

Makes  a  Great  Bench  or  Lab  Power  Supply 

Includes  All  Components  except  Case  and  Meters 


FREE 


ICorFETs  WITH 
S5&S10  ORDERS.! 
DATA  SHEETS 
WITH  MANY  ITEMS- 


OTHER  ADVA  KJTS: 


MKIC  PfTOfiE  KIT-Uw  ttah  CUCS.  TTL.  DTL.  HTL.  HTL.  mWL  tm  ir«>j[  MOS  iC*. 
PuMt-ln  .pcvtattiOPi  4tt^rxlT  ptMArLrv  rmnvul  ana  atmnHfUsg*.  l^r4WI  Oiftly  *1»¥f  ftPi  It-ofp'  cirtuft 
Wdsr  na.  Duil   LED  f^kIduI.  C^^mifliiED  kit  4(ii(;A^dBf  utt  3^ld  clip  kiBd-S,  ONLY  $TJ6 

FjSfED  REOULATtD  POWEP  SUPPLV  KITS  &nDr^ -cimuit  piQt,^  with  rhsrrwifti  i-uf^m 
llit^iliny.  CcjrfiiHdUC  uio  antl  Evfi<C'il  rEgulnliDn  at  (L*i-%  ip^iia  ^fta^  IiImJ  For  fntm  ei^Vi-uivK 
prdjt^n.  A^labte  Tar  EV  •  ^OamA^  6V  3  EQClrnA.  IfV  #  SOOmA.  tjiV'  fii  lOOlviA,  1BV  V 
SdOmA.  5{»(Clly  VDJEipi  wbm  einlwli^.  U.K  iO. 

ThN(*  ailV'|iS-44i'H[nl}1«  kllft  IndUlfe  tir  tocnsnnartti,  coriiplct«  dxtilled  nwrrurtlcrni  arwr  pl«THJ 
tllTarQl^-js  PC  bO»^4.  NlwM  liJp|i<y  klti  da  nOt  m[;l'^de  i:;«jfl  c}r  nutui  j.  AOi?  S1  .£:&  IV  kil  Idr 
pDifaj?  sorf  hindKlifl. 

rMAIL  ttawi  Ffl£E  DATA  S*tEET^  mppiliBd  -^nm  nvi\y  mam*  Tnwh  ttirt  «1.  FH6£  ON 
REQUEST-74t  dt  Amii  wl!h  ftVHrv  wtiw  <hf  3Q  or  mnirB-.749  Dui^  Op  Amp  or  tWD  EIOO 
Fft'*  With  BVury  orcrtr  dl  tlD  ai  rnDre,  pprtmnrltEd  prttwtg  13,"3ti7?  On?  trw  rtpm  mr  OrKlaf. 
□HDEn  TODAY -All  llcmi  -Hiiliibct  tn  priar  :;iIr  tmi  pflpEK  #uli^^rr  [o  i^BI^^  '^^tflOliil.  4t4(>i4. 
All  itnfii  nr«  rvnv  surplus  garti— 1Q0>%  hjniitjijn^lly  t4Mii''l. 
WFUTI    FOtt    FREE   CATALOG    t7?    DWcring    :jw   7(M  (flnninojidijivcin  {»rrl«d  "fl   MOCk. 

S4n<9  iJtiiflmp; 

TERMS:  SanH  li^bck  dr  mmntif  (KCt^f  lU.^l  Fmidil  wliPi  ardor,  Add  B^  pnntpB«  Sijr  t^,!>.. 
Cflrutu  ind  Mo»flco,  ^1,0{]  J^lndlirrU  i^its-^  on  urdEri  under  S30..C;illf.  rcsKlcnii^  wtd  0%  t^lc^ 
tni.  FoTi^igni  (H*i-i  a^lO  iftSi  tKJiiaue.  CC>t?  Orden-idd  Si. 00  lemte  L-hnnin. 


MORE  SPECIALS:        10 

RC41195DN  ±1SV  @  50mA  VOLTAGt   REGULATOB   IC    Viry  sasv  to 

qse.  M^koi  a  n*ai  Hi^ly  l=t(jg.MlatBd  rl&V  Supply  fw  OP  AMP'S,  fllC. 
Requitg!^    anly    UrrrifguI'Litud    CiC    |1g-3t9V)    and    2   hypais.  capacitori. 


With  Oata  Sheet  flritl  Sdl4 cna EJct.  8-pin  mDiP 
RC4  13fl  Quad  741  Loiw-Noiic  Ov  Amp  mOIP 
i Ml 504  FWi  MuEtiptejt  Srerfrij.  Deimodtilator  DIP 
UM3111  FM  I F  ISubBv^tem  <IF  Anip,  Dat„  UiitiUer)  DiP 
1  Ne263  Hot  Carrier  Diad«  0,4  V  «*  1mA  q.lnt  DO-36 
;ENFFIS-Sp9Cif¥  Volt*K&  3.5.3.9.  4.X  5.1,  6.0,3.2 

9,1,  m  12, 15,  16,  18,20,  22,24,  27,  or  33V  Iticmj 

•  MONEV-BACK  GUARANTEE 


Si -25 

Q.99 

0..99 

1.00 

400inW  4/St.OD 

1  Wart  3,'lsT.DQ 


ALL  TESTED  AND  GUARAWJEED 


ADVA 

BOX  4181   EP,      WOODSIDE,  CA  94062 
Tel.  {415)  851  0455 


ELECTRONICS 


OiODES 
ZENEHS  « 
HECT^FIERS 

IN45£ 

iMtSiii- 

1NHI4* 

1II411I11* 
1114093 

lly4D<lt 
lh|4(M11l 

INfllSi' 

lltKB* 
TIIIIT53 


TRAKSISTDHS    TRAN^l^OnS    TRANSISTORS 


nil's? 

IB/SI 


VABfiCTORS 
1N&139tD 

DS  ]44ttHf 
F7  4JZMHE 

MVS3D  Ea 
MVB3Z' 

MV1Bi34 
MVIKEU 
MVlfJi 
MV2101  Lii 


S1 


S3 


S.1 


ZHJQB 
ZKT2B 

£rii]i« 

iutiao 
siy?zts 

2N2222 
fNJBOG  It. 

jn^B{i3 

2II33E3 
|H3£E4 
IKWi  CD 

?N^B4; 
2NJG4a 

2NIESBL« 
ZHJB'fiO 
ZK^tiyt  Lu 
2K3&^4 

imtii 

INUH 

?N39D|  ID* 

IN3922 
2N345« 


tfl.U 

.Z4 
J3 

.!? 
.3S 
.33 

S!l.?4 

5/11 

B.t1 
4/S1 

sa.BD 
,?a 

S,INJ 

l.li 

I.M 


ZU4D91 
ZII4tl§l 
ZN4>Z1 

2M4Z5a 
1114274 
2rU341! 

ir*4}3( 

ZHIIBI 

ZIU44ieA 
INUEfi  tD 
ZIU4BBI 

KN4ia:1 

tmm 

?N4fl&S 

2iy»D$e 

2N5[2flla 

JN5t35 

i^NSl^B 

2KEt3g 

ZtiEW 

JKEI^T 

INSI'Bt 

ZNBZty 

2NB433 

ZH»4»4 

?*I54SB 
ZNEE43 
ZNS544 
2N^m 


3,t1 
U.7I 

3^1 

ifH 

5/51 
4J^1 

.23 
$1 

31 

2j?1 
SPJB 

£1 

2i?1 
Ml 
•IJ.5P 
SI 
5it1 
4^i1 
4fl^1: 


IH5«4II 

CPW3 

CMEED* 

CP^il 

ETCO 

&^(11 

E10Z 

EU& 

»Pfl114 
UFFI1Z 

MPS*5I5 

SE1G{I1 

^EIOD^I 

&EZM1 

&tZ[H2 

SE&ODIt^ 

£EED03 

SE5[h?D' 

T1^73  LD 

T1SZ& 


SE.ilD 
4rt1 

3/tl 

4/S3 

mi 

4.<^1 


umm  K'i 


DIGITAL  iC'i 

MUS73BN      SZ.Bi 


im 

2  Ed 

SI.SO 

Sfl.3ll 
3ft1 


SII74DDihl 
SNT410N 

ifii  SN^zen 

SPJ744«N. 
S«r4MH 

ttiitnn 

SNT4J5N 
SNToanh 


.Hi 

IB 

,11 


MMEAHIG's 

tMai).jAN 

!l43i>Blf 
I.MI3IW* 
!fl1^LM311«| 
$dJB':i.U3IBK| 
Z.^B    LMltZBiK-U 


-27 
27 
Jl 

.34 

I.3S 
1.35 


1J.tQlkM3ZBiK-|S     1,35 


LM9«tlll-i 

ti.m 

LMa40t-S 

i.zg 

immi  B 

1.Z4 

LMgflQTtJ 

lio 

UIMUTt^ 

1.2fl 

LM:MQrz4 

Ufl 

LHSIEW- 

-«S 

Lht377ll 

Z.EI 

LnUBHK 

t.Zi 

fiEfi^SV 

2^SI 

KE&9Ej1i 

S0.30 

LMTSaCH 

.Z4 

Lli7IHCH 

.ii 

IMIZSH 

£^'$1 

i,H?n(y' 

J^EI 

LM72g« 

ft.DD 

1M74H;H 

J^¥P 

LMT*ltN' 

4/S1I 

I.M741CN14 

.34 

LMWCN 

JS 

74|P0|t 

K 

74g.CJ  OfP 

\M 

Sa4CP(nDIP 

.it 

LUI3HN 

\M 

tUMiBS* 

ittl 

LHZlHil 

tl49 

KHJESBCF 

154 

imOE 

1-35 

CA1BZB4 

1.7S 

CA3II44 

.M 

LM3eJ»lf] 

1.41 

GASUaC 

,fi2 

I.M3IBIJIU 

.SB 

RC4IB4D 

l.&B 

ncq  134111* 

Z.SB 

hMlB^El'll* 

1.Z5, 

B«mm* 

U& 

IM^ZSOCN 

Z-HD 

RC4E!&B9K 

JS 

NtSEtV 

.1& 

Hl^SfV 

M 

MAt^OSUt 

[li 

9{13£  DIP* 

3  7S 

IlM7&qn 

Jl 

'i^        *SUPER  SPECIALS^      ^ 


1^34       GermaTiJum  Dio(le  10/Sl 

1N914     T(H>VMOmAdj.ode  2D/S1 

W40CI1  &0V/1A  Ractsfw  15/Sl 

1 N4 1 54  30  V  1 IV9 14  35^1 

aRI  60V  yjA  Bridge  Rec  4^^1 

2N^.2J22     WPH  TratisPs^dJ  B/Sl 

2N2M?PfJPTran5!rtur  6/$l 

3N306S  Power  Xistor  IflA  $0.75 

2N  3904  ^JP  N  Amp.'Sw  jilOD  B,^1 

2N  390«  PNi*  Amp/Sw  J ICJO  B/St 

CP6&0  Powwr  FET  ViAmp  S5 


rSA250ll^  Diode  Arr^V 
MPF1G2  2C10MHr  RF  Arrtjl 
40673  MOSFtT  RF  Amp 
t,M-32^l3ij;n)l  741  Op  Amp 
lM376?otVo!tR*gmO(P 
NE5S5TiTn«r  >tiD(P 
LIVt723  2.37V  Hsg  DIP 
iM-741  Ccnnu  Op  Amp  mDiP 
LM145BDM;i<  741  mD(i^ 
CA30BS5Tr3rts  Arn-*v  PPP 
RCA 29  Pwr  Xrstor  lA  30W 


RF391  RF  Power  Amp  TraniFstoT  10-2Svy  6;^3-30MH?  TO-3 
l^&SX  Timet  IjuS'liir  Olfftrer^l  pinoul  kom  6SS  (wv/data) 
RC4lSflTK  Dual  T»T|f!kjn.9  Rsgulaior  iO.2  to  30V  l^  2D0mATO-BS 
RC4195rK  Dual  Tracking  Fj^guiertor  t15V  @  lOOiilA  llO-Seii 
EQ3S  UVurtreforrn  GtiiSrator  "vri/N  Warn  Wlit+i  Circuits  S*  Date 


2/$l 

3,.'$1 

$1 .75 

.94 

.SE 

,3a 

3/Sl 

e..'Si 

3.'$1 
,70 

^,w 

$2.50 
$2.25 


SPECIALS -THIS  MONTH  ONLY 


1N34A 

1N270 
1W914 
11U6263 
F7 

DtODE 

2N706 

2N9ia 

2[\126flg 

21^2920 

2I\I3904 


GertnaniUTTi  Diode  60V  IQmA 
GermaniuTii  Diode  80V  200nnA 
Silicon  Diode  1D0V  IQmA 
Hot  Carrier  Diode  (HP28QD,etc.) 
Power  Varactor  I^ZW  Out  @  432MHz 
(Specs  &  Circuits  included  with  F7) 
GRAB  BAG-Mixed  aeners,  rectifiers, etc, 

NPN  Highspeed  Switch  7Bns 
UHF  Transistor-Osc/Amp  up  to  1  GHz 
P-Chatinel  FET  Amplifier  ZSOO^imhos 
NPN  Dual  Transistor  3mV  Match  /:i225 
NPW  Amp/Switch  ^100  40 V  200mA 


2N4122 
2[\a48e9E 

2N488B 

E112 

TIS74 

TO  220 


PhlPRF  Amplifier  &  Switch 
lU-Channel  Audio  FET  Super  Low-iyoise 
1 50  Volt  PNP  Transistor  for  Keyer 
N  Channel  FET  VHFRF  Amp 
N-Channet  FET  Highspeed  Switch  40n 

Mounting  Kit-Mica  insulator  8t  bushing 


10/$1 

4/$l 

25/Sl 

$1,00 

S2.00 
50/$1 

4/$1 

4/$1 

$1.00 

2.95 

8/$1 

3/$1 
2/Sl 
2/$1 
3/$1 
3/$1 

10/$1 


LM308H 
LM3QSK 
LIV1317K 
LM380IU 
NE565A 

LM723CIU 

LM747 

2102 

2740OE 

CA3018A 

CA3028A 

CA3075E 

RC455S 

N555GV 

N  5558  V 

8038 

8223 

LP  10 


Low  Bias  Current  Op  Amp-  Super  709 
5  Volt  Regulator  TO  3 

Adjustable  Voltage  Regulator         2'37V 
2  Watt  Audio  Power  Amplifier  DIP 

Phase  Locked  Loop  DIP 

Precision  Voltage  Regulator  DIP 

Dual  741  Compensated  Op  Amp         DIP 
1024-Bit  Static  RAM  (1024  x  1)        DIP 
FET-fnput  OpAmp'likeNE  536/mA740 
4-T r ansistor  Array/D arli ngton 
RF/IF  Amplifier  DC  to  IZOIVlHz 

FM  IF  Amp/Limiter/Oetector  DIP 

Dual  High  Gain  Op  Amp  mDIP 

Precision  Fast  Op  Amp  mOIP 

Dual  Hi  Gain  Op  Amp-  Comp.        mDIP 
Function  Generator/VCD  with  circuits 
256  Bit  PROM  (32  k  8)  50ns 

LOGIC  PROBE  kit-TTL,  CMOS,  etc. 
Machined  case  included -Vz  hr.  assembly 


SD.B4 

.84 

3.50 

.94 

.94 

3/$l 
2/$1 
Si  .75 
1.96 
.99 
1.45 

1.45 

3/$l 
Z/$l 
3/$t 
S3.75 
2.89 

$7.85 


SEND  FOR  ADVA'S  NEW  1978  CATALOG 
OVER  700  SEMICONDUCTORS,  KITS.  CAPACITORS,  ETC.-SEND  13(if  STAMP- 


ELECTRONICS 


BOX   4181     EP 

WOODSIDE,  CA  94062 
TeL  (415)  851  0455 


A24 
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INDUSTRIES 


ZENER  DIODES        COMPUTER  GRADE 


5.1  V  400  mw  5% 

1 1  V  400  mw  5% 

11  V  1  Watt  5% 

30  V  1Va  Watt  5% 

62  V  1  Watt  5% 

Any  10«-1  value 
$1.00— $.15  each 


VJPEO  TAPE 


Pyramid — 1  m!c 

Mylar— *^"dia 

on  774"  reel 

$4.95/reel 

2  for  $8.95 

S  for  $19.95 


TANTALUMAXIAL 


47m-35V-20% 
.47  m "^35  V— 20% 
t2m— 20  V— 20% 
10  m-25  V— 20% 
.015  m— 35  V— 5% 

Any  10  $2.00 
1  m— 50  V  .35  ea 


ERIE  CAPACITOR 


560pF-200V-10% 

Axial  lead-precision 

molded  ceramic 

10/1.00 

25/2.00 


1600  nnF  150  V 

6400  mF  15V 

aOOO  mP  10  V 

8000  mF  75  V 

$1.50  each 

$  for  $6.00 


AXIAL  tLECTHQLmCS 


50/100 
150^105 
220/25 
330/60 
400/75 
500/50 
1000/50 
2000/25 


V  $.25  ea. 

V  $.50  ea. 

V  $.25  ea. 

V  $.50  ea. 

V  $.50  ea. 

V  $,50  ea. 

V  $.75  ea. 

V  $.50  ea. 


TRANSISTORS 


2N914.30 

2N2222  ,25 

2N3055  .50 

2N3725  .90 

2N3905  4/ too 

2N3906  4/1.00 

2N50B6  4/100 


PULSE  TXFR. 


Sprague 

#11Z2100 

$1.00  ea. 

2  for  $1,75 


New  ITEMS 


MOSTEK  MK4007D 

$2.50  each 

Raytheon  RL32DC 

$.50  each 


RELAY 


SIGMA 

P/N  G5FP1A 

12  V— SPOT 

1  Amp 

$.90  each 


DIPPED  MICAS 


Assorted  values 

and  voltages 

All  prime— just 

mixed  up 

10/1.00 

25/2.00 


WKAFS  IT 


We  don't  know 
what  Jt  is  but 
maybe  you  do 

Contains  approx. 

15  IC-Tanlalums 
etc.  SI. 25  ea. 


DIPPED  TANTALUM 


J/35V 
.  15/35  V 
.22/35  V 
.33/36  V 
.68/35  V 
1.0/35  V 


each 


10/ 
$2.25 


KN08S 


Assorted— Merel 

taked  V*"  shaft 

wit^  set  screw 

10/1,00 

$.15  each 


MISCIC— DIODES 


SD-l6diod«  10 
AE906IC  2S 

25C185  UU  .75 
TVt9tKtf    25 

TV  41  tjclr    25 
SD34  diode   10 


ELECTRONIC  COMPONENTS 

EQUiPMENT  HARDWARE 
r922  /V.E  14ath  STREET 
N.  MfAMf.  FLA.  33181 
(305)  947-1479 


DIODES 


IN4000 
IN4001 
IN  4002 
IN4003 
IN4004 
IN  4005 
IN4006 
IN4007 


12/1.00 
12/1.00 
12/1.00 
1271.00 
12/1.00 
10/1.00 
10/1,00 

ion. 00 


DIP  SWITCHES 


SPST-slide  action 

4  Switch  Unit 

5  Switch  Unit 

6  Switch  Unit 

7  Switch  Unit 

8  Switch  Unit 
4,5,6,  pos,-1.00  ea. 

7.0  pos.-i,25  ea. 


TWIST  LOCK  CAPACITORS 


Over  50,00  in  stock 

All  values— send  value 

or  values  needed 

$.75  each  10/6.00 

Any  quantity  — Any  value 


SIGNAL  DIODE  SPECIAL 


RESISTORS 


Assorted  bag 

of  lOOpeices 

Most  popular 

values— %  &  Va  w 

1 .95/bag 

2/$3,50 


TBANSFORMER 


Constant  vollage 

1 15/220  V  In. 

40  V  CT 1 .3  Amp 

20VCT2Amp 

$2.95  each 
2/$5.00 


RF  DEVICES 


ITT— Cathode  banded 
IN4148 


20  for  $1.00 
50  for  $2.00 
100  for  $3.00 
250  for  $6.00 
500  for  $10.00 


2N5589 
2N5590 
2N5591 
2N6080 
2ISI6081 
2N6082 
2N6083 


4.50 

7.50 

10.50 

5.00 

8.00 

10,05 

11.95 


F 
R 
E 

E  _ 
$1,00 


GRAND  ^ 
OPENING 


T.T.L 


MERCHANDISE  WITH  EVERY 
$15.00  WORTH  OF  MATERIAL 


ALLEN  BRADLEY  R£LAY 


TypeBXac4no-4nc 

P/N700— BZ440A1A 

$15.00  each 


CERAMIC  DISC 


10  pF  50  V 
22pF50V 
47pF50V 
lOOpFSOV 
220  pF  50  V 
470  pF  50  V 


$.05 

each 

26/ 

SI -00 


RESISTORS 


1&2Watt 

,06  each 

Specify  value 

Minimum  order 

20  pieces 


TIP  PLUGS 


Red  &  black 
,12ea. 

10/1.00 
25/2.00 


MYLAR  FILM 


.001  m— 100  V 
.0022  m— 100  V 
,0047  m— 10DV 

.01  mF— 100V 

$.10  each 

12/1,00 


ELECTROLYTICS 


Axial  fead— 

Assorted — 25V  up 

to  150  V— unmarked 

You  test  &  save 

1 5/1 .00 


TUBES 


Too  many  to 

list- Please 

call  for 

priced  delivery 


7400 
7401 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 
7410 
741 1 
7412 
7413 
7414 
7416 
7417 
7420 
7426 
7427 
7430 
7432 
7437 
7438 
7440 
7441 
7442 
7443 
7444 
7445 
7445 
7447 
7448 
7450 
7451 


A/B  POTS  TYPE  J 


25  k  dual 

1200  Ohm 

400  Ohm 

200  k  Ohm 

1.5  Ohm 

$3.5  each 
4/S1.00 


S  O  q; 
CD  ^  Cu 

rod) 


SWJTCHES 


50 


50 


Cherry  no,  E-51 

5  Amp — 

Leviton  toggle 

Onoff3A250VAC 

GA125VAL 

QEASP252&26  .55 

17A  120/240  V  1  1/8  hp 
120  VAL  2  hp  240  VAL 


KYNARVVIRE 


30AVtfGblue, 
red,  yellow,  black 

green,  white 

100' spool  $2.50 

500^  spool  $5.95 

1000^  spool  $9.95 


o  < 


T.T.U. 


,15 
.15 
.20 
.20 
.15 
.25 
.35 
.55 
.25 
,15 
.10 
,25 
.35 
,45 

1.10 
,25 
,40 
.15 
.35 
,45 
.15 
.30 
.35 
.35 
.25 

1.10 
,55 
.85 
,45 
,80 
,90 
,90 
,90 
,25 
,25 


7473 
7474 
7475 
7476 
7480 
74B1 
7483 
7485 
7486 
7489 
7490 
7491 
7492 
7493 
7494 
74% 
7496 


74100 
74107 
74121 
74122 
74123 
74125 
74126 
74132 
74141 
74150 
74151 
74153 
74154 
74156 
741 57 
74161 


.25 
.35 
,30 

.30 

.70 
.90 
,90 
.30 

1.30 
.55 
.95 
.95 
.40 

1.20 
.60 
,80 


1.85 
,35 

.35 
.55 
.55 
.45 

1,30 

1.00 

1.00 

J5 

.96 

1.00 

1.10 

.60 

.80 


TERMS:  Orders  undQt  $W.OQ piease  add  $1.00— Money  back  guarantee  on  all  items.  Pfease  add  sufficient  sf^ipptng  charges — Fion^M  residenfs 
add  4%  safes  tax  COD$  accepted  with  25%  deposit  on  orders  of  $50.00  or  more  J10 
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Frequency 
Counter 

$79 


95 


kit 


UTILIZES  NEW  MOS-LSI  CIRCUITRY 


you've  requesred  it,  and  now  it*s  here!  The  CT-60  frequency 
couri'tef'  kit  has  more  features  ttian  counters  selling  tor  twtce  the 
price.  Measuring  irequency  ^^  now  as  aasy  as  piishmg  a  bution.  the 
CT-50  vuiji  automatically  place  the  decimal  point  in  all  niodes,  glying 
you  quick,  reliable  readings.  Want  to  use  the  CT-50  mobile?  No 
problem,  it  runs  equally  as  weH  on  12  V  dc  as  itdoeson  110  V  ac. 
Want  super  accuracy?  The  CT-50  uses  the  popular  TV  color  burst 
freq-  of  3.579545  MHz  for  time  base.  Tap  off  a  color  TV  with  our 
adapter  and  get  ultra  accuracy  —  .001  ppm!  The  CT-50  offers 
professional  quality  at  the  unheard  of  price  of  $79.95.  Order  yours 
today  1 

CT  50,  60  MHz  counter  kit $79,95 

CT-50  WT,  60  MHz  counter,  wired  and  tested    ..,,,....,.  159.95 
CT-600,  600  MHz  prescaler  option  for  CT  50,  add 29.95 


SPECIFICATIONS 

Serssitivity '  less  thari  25  mv. 

Frequency  range:  5  Hz  to  60  MH^,  typically  65  MHz 

Gatetime:    1    second,    1/10  second,  wtth  automatic  decimal 

point  posttioning  on  both  direct  arvd  prescale 

Display:  8  digit  red  LED  .4'*  height 

Accuracy:  10  ppm,. 001  ppm  with  TV  time  basal 

Input:   BNC,  1   megohm  direct,  50  Ohm  with  prescale  option 

Power:   1 1  0  V  ac  5  Watts  or  12  V  dc  ®  1  Amp 

SSzei  Approx.  6""  x  4"  x  2'\  high  quality  eluminum  case 

Color  burst  adapter  for  .001  ppm  accuracy 


CLOCK  KIT 

6  digit  12/24  hour 


Want  a  clock  that 
looks  good  enough  for  your 
living  roorn?  Forget  the  com- 
petttor's  kludges  and  try  one  of 
OUfsf  Features:  jumbO  .4"^  digits, 
Polaroid  tens  fitter,  eKiryded  aluminum 
available  tn  5  colors,  quality  PC  tx>ards 
and  super  Instructions.  All  parts  are  included,  no 
extras  to  buy.  Fully  guaranteed.  One  to  two  hour, 
assembly  time,  Colorsi  silver,  go^d,  black,  bronze, 
blue  {spec if yK 
Clock  kit,  DC-5  ,.,...,_,._...,...  S22,95 

Alarm  clock,  DC  8,  12hr  only 24.95 

Mobile  clock.  DC-7    ,.,_._ 25.95 

Clock  kit  with  10  min  ID  timer,  DC -10  .  .  ,  25.9  5 
Aisembied  and  tested  clocks  available,  add 
$1D.00 


CHEAP  CLOCK  KIT    $8.95 

*6  d«gkt  A"  LED  mc^luda  boord 

•  ^3  or  34  lormat  (irtrsm^ormtr 


PC  Board 

TrianstornriEr 

St  .49 


600  MHz 
PRESCALER 


EHtefKl  Itie  rar\ge^  of  your 
qOunitf  1o  600  MH±.  Worki  wifH 
nil  cdur^teri  Lais  than  1  &Q  mv 
MmifJiifitV.  Specify  "Ho  or  'H 00 
WIf  »d^  t»t*(i,  P&  18  ...  559.95 
ic  rt    PS  IS  ^44  95 


VIDEO  TERMINAL 
KIT  $149.95 


*    •     I<|44W*    PC 

«  fyr  HI  m 


'■imIl    TV*     ll*f«*  kaaiii.,  t^if*^,  ■■rl'tdPii  Ei,in^.   Alia  i  l^»  i  P^P.  ill^t 


TH331»  Jilt 


CAR 
CLOCK 

KIT  $27.95 


H2fi4.l\aui  13  Voli.  AC  «r  DC 

•  Hii^   AtLur^HJ   It  rtiniute/mftninJ 

•  *'i  1 1  i*ri|i>f> , J" '  LtCl  rili*i|ui4Ti 


AUTO  DIMMER 

A  l4  tarp1#1ii=^qV       iHPILi^Ii 
♦J  llfHaw  Jii!  HjH  t  fi«^*  jji  1  .(jit .  I 

Fdi  DC  II  CsrClKk 


30  watt 


2  meter 
Power  Aitip 


TK«  famous  RE  ciaw  C  pdwot 
Jimp  now  ^vailahls  fnail  o^d^i  Four 
W*iit  ifi  iof  30  W^tt^oitt,  2  in  for  15 
out,  t  ^n  fof  B  oui^  jncr^tblfi  value, 
complwta  wi<d^  ail  uarts,  irt^tfuctloni 
tni$  fl«iaHi  or*  T  «  teiay.  Case  not 
Inclixffld. 
Cornpt«t»  Kit   PA  t  ,  .  .  .  ,  S22,95 


MINI -KITS 


TONE  DECOPEil  KIT 

Ti-mM|,  «4niiiM|,  H^  niafy  tiTtiaf  ami  Uw  7 
17  birlliiiii  tOuciilAae  fICBKlaig.  fttPn  on  S 

!  ...    1  J  M»ltK. 


SUPER  SLEUTH  AMPLIFIER 

A  super'sensitJve  smplifi^  which  will  pic^c  up  a 
pin  drop  at  15  feet  I  Great  for  monitoring 
baby's  room  or  as  ^  general  purpose  test 
amplifier.  Full  2  watts  of  output,  runs  on  6  to 
12  volts,  uses  any  type  of  mike.  Requires  8-45 
phm  speaker. 
Complete  Kit,  BN-9 , , $4j95 


FM  WIRELESS  MIKE  KIT 

Transmit  up  to  300'  to  any  FM  broaticast  radio, 
uses  any  type  of  mike.  Runs  on  3  to  9  V.  Type 
FM~2  has  added  super  sensitive  mike  preamp. 
FMT    S2.95  FM-2    S4,95 


CALEMDAR  ALARM  CLOCK 

H^^  ^wmfjf    f  ftAZLi''u  Cif^i:  i^giili]  sv^r  aft   tot 
Ki|      IrKkati**.     «vet^[ftin§     «i,c*i>t     «ia. 
bulfd    II    intD    M»ll,   ctiftion  Or    cv«n  caH 
FEATURES: 

<  »  Duftd.    'Sr  Hlflii  LED      *  t2i7*  Hou  Fopm*! 

CompltttKil.  I«i4 
DC  9  .........  . 


. .  $34.95 


LINEAR 


5314CtacliC 

74S0C 

74S112 

7447 

7473 

7475 

749DA 

74143 


12.35 

.35 
.75 

.SO 

.55 

3.50 


555 

566 
567 

145S 


;    SO 

,7S 

1.49 

1.49 

.50 


REGULATOR 
73MG  Sl.4g 


LED  DRIVER 

75491  .50 

75492  .50 


309  k 
309  H 

340K 
7  SOS 
7S12 
7S1S 

7eia 


12 


S9 

99 

39 

.89 

.89 


TRANSISTORS 

MflF  23a  30W  VHF  $11.95 

hiPU  2I43S04  type  1Q/$1.00 

PHP  aN3906  type  1CVS1.00 

NPN  Powrtf  Tat*  4WV  3<$1-00 

PNP  Potfwftr  T«b40W  3/Sl.OD 

f  gT  MPF  102  type  3/S2.00 

yjT  2N2646  ivp«  3/$2,00 

21^30S&  NPN  Power  .75 


DIODES    1KV.2.SA 5^1  00 


100V.1A 


10.  SI.  00 


1N914ATVf» 


50/S2.Q0 


LEO  DISPLAYS 


FND  359 
FISJDSIO 
DL707 

HP  7730 

Rftd  Polaroid  Filter 


■     i      ■     i 


75 

1.2S 
1.25 
1.2& 


741  OP  AMP  SPECIAL 

Fictpry  prime  minii  dip  nt'tth  both 
}<troM  And  741  piart  numt^ers 

10forS2.00 


.4.25-x  1.1  as'^ ..  .59 


SOCKETS 
14  PIN     5;si.oo 

te  PIM  S/SI.CK) 
24  PIN  2/Sl.OO 
4QPIN      3/S2,00 


P.O.  Box  4072  Rochester  NY  14610 
(716)271-6487 


FEBRITE  BEADS 

wixh  into  and  specs 
1&/S1.00 

G  hole  Snrun  B^ttds 
S/Sl.OO 


S  a  t  I  1  r  a  c  M  en 


COLOB  0RGAf4/MUSlC  LIGHTS 

See  music  come  alive!  3  diflcfdnt  lights  flicker 
wvith  music  or  voice.  One  light  for  Iohms,  one  For 
ihe  midHrange  and  one  Fcsr  thjt  highf,  leach 
ctiannel  individualty  adjustable,  and  driv€S  up 
to  300  Matts.  Great  tor  partias,  barKi  muiic. 
nite  ciuts  and  inore. 
Complet«Kit,  ML-1    ._ .•••»»f7.95 

LED  BLtNKY  KIT 

A  Qimi  attertiion  getter  whicfi  vltcfnately 
flashes  2  Jumbo  LEDs.  Use  for  nama  badga, 
buttona,  or  warning  type  p&mi  lights.  Rum  on 
3  to  9  vidt!. 


POWER  SUPPLY  KIT 


■It    (tiple   rmulittd 


fli  I  Amp.  60  mV  toe^  f-ogulviion  gi»(>liiiBfin( 
dnrJ  sm»h  fin    'KJi  Ikh  trat^^nrinBr^.  (|«4urr4 
^H  V*t  i  Am|>*iHJiet(i30VCT 
Compi*!*  Kit^  PS-3LT fS Jft 


TELEPHONE  ORDERS    ?,"!::"V.l^r^'J 
WELCOME  CO&,    irid    1100 


IfVIWCflff^t 


COCI,  iijd  1100 
Orcten  undvr  SlO 
H»  t7&  NY  tm 
ikms  jdd  7%  UK. 
Add  S%  for  ixHtap. 
irrsuTincB,  irtM 
hirKftiiTif  Riinimuni 
viler  »,1». 


SIREN  KIT 

Produces    upward    and    downward    wail   char-^ 
acteristic  of  police  siren.  5  watts  audio  output, 
runs  on  3-9  voltSj  uses  &45  ohm  speaker. 
Complete  K(t.  SM-3    ,,**•....  S2.9S 

DECADE  COUNTER  PARTS 

includes:    7490 A,  7475,  7447,   LED  readout^ 
current  limit  resistors,  and  instructiom  on  an 
?BiV  to  build  low  cost  frequency  counier. 
K  it  of  parts.  OCO-I ,,,.....  S350 
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FAMOUS  HAMTRONICSPREAMPS 
let  you  hear  the  weak  ones! 


Greot  for  OSCAR,  S5S,  FM,  ATV,    Over  10,000  in 
use  throughout  l^he  world  on  off  type^  of  receivers. 


P9  Kit  512.95 

PI4Wfr«d   524.95 

Deluxe  v4if  model  for  app- 
1 1 cqf tons  where  spoce  permifsH 


#1-1/2  K  3"  •Covers  any  4  MHz  bond    #12  Vdc 
•Ideal  for  OSCAR  •Diode  protection  *20dB  galft 

MODEi        RANGE 

P9-LQ  26-88  MHa; 

P9-HI  88-172  MHi 

P9-220  172-230  MHr 

PI 4  Wired  Give  e*oct  bond 


•  Covers  an/  4  MH?  bond 

•  2DdSgaIr^        ^12  Vdc 


MODEL 

P8-LO 
P8-HI 
P8'220 
P16  Wired 


PB  fCH  SI0.9S 

P16  Wired      521.95 

Mmiafure  VHF  model  for 
Hglht  spaces  -  size  ofil^ 
1/^  X  2-3/8  inches, 

RANGE 
20-33  MH^ 
83-190  MHi 
220*230  MHr 
Give  eitscf  bond 


PI5Kit        $18.95 
P»  Wired  $34.95 

•  Covers  any  6  MHz  band  in 
UHf  range  of  380-520  MHz 
•^OdB^ain    •Low  noise 


FM/CW  TRANSMITTER  KITS 


BUILD  UP  YOUH  OWN  GEAR  FOR  OSCAR  CW 
OPERATION,  FM  REPEATERS,  CONTROL  LINKS 
•  Pirofeuional  Sounding  Audio  sFree  of  Spurs 
•Cornpletel^r  Stoble  •Built-in  Testing  Aids 


T40    11  Choi^#^el  200  MW  Exciter  Kit  for  2M  or 
6Mb<ind.,,,.,, „.,.,,,,„.* *.  $39.95 

T20  Tri pier/Driver  Kit.    Use  wi^h  T40  for  operotion 
on  432*450  MHi  bond,,, $19,95 


T80  RF  POWER  AMPLIFIER  MODULES  FOR  ABOVE 
•  No  tuning  ©VSWR  Protected  •Wired  and  Tested 
•Rafed  for  Cor*tinuous  Duty  "  Great  for  Repeaters 

T80-1 50b  1 40 -175MHz,  20-23Woutput      579,95 
T80-450t  430-470  MHi,  13-15W  aufrpi**      $79,95 


AT  LAST! 


METER  SSB 


TRANSVERTER 

At  a  price  you  can  afford 


Use  inexpensive  recycled  10  or  II  mefer  ssb  exciter  on  2  meters. 


FEATURES: 

•  Lifieof  Cofivertef  for  SS6,  CW,  FM,  etc. 

•  A  fracttort  of  the  price  of  other  un,Tfs 

•  2W  p.e.p,  output  with  5  MW  of  drive 

•  Use  low  power  top  on  exciter  or  ottenuotor  pod 

•  Eosj?  to  align  with  buift-in  test  points 

VXa-(  t  TRANSVERTER    KIT  $59.95 

A25  Optionol  Cabinet  for  Xverter&PA  $20 


Frequency  Schemes  Avaitoble: 

VK2-4  28-30  -  1+4*146  Q  Other  frec|yenc)c 
VX2-5  28-29  =  145-14A  a  ranges  a voi  lab le 
VX2-6     26-28  ^144-146      °     on  special  order 


3M  LINEAR  POWER  AMPLIFIERS: 

LPA  2-15  Kit        15  W  p.e.p.         S69.95 
LPA  2-70  Kif        70  W  p.e.p.       Si 39.95 


New  VHF&UHF  Converter  Kits 


let  you  receive  OSCAR  signals  and  other  exciting 
SSB,  CW,&  FM  activity  on  your  present  HF  receiver. 


either  one 

-ONLY  $34.95 

Including  cr/itoJ 


MODEL         RF  RANGE  jbAHZ)  l-F  RANGE 

50-52  28-30 

144-146  28-30 

145-147  (OSCAR)  28-30 

146-I4S  28-30 

Aifcroff  28-30 

220  band  28-30 
Other  i-f  &  ff  mngef  ovai labia 


C50 

CT44 

C145 

C146 

Clio 

C220 

Specia 


MODEL 

C432-2 
C432-5 
€432 -7 
C432~9 

Specietf 


tF  RANGE  (MHZi 

432-434 

435-437  (OSCAR) 

427-25 

439.25 


l-F  RANGE 


28-30 
28-30 
6K25 
61.25 
Otl^r  i-f  &  rf  ronges  avat fable 


A9  Extruded  Alurn  Cose/Connectors     $12*95 


VHF  UHF  FM  RCVR  KITS 


*  NEW  GENERATION  RECEIVERS 

*  MORE  SENSITIVE  *MORE  SELECTIVE  {70  or  100  dB) 

*  COMMERCIAL  GfeADE  DESIGN 

*  EASY  TO  ALIGN  WITH  BUILT-IN  TEST  CKTS 

*  LOWER  OVERALL  COST  THAN  EVER  BEFORE 


m  FREE  1978  CATALOG « 

40  PAGE  CATALOG  IS  YOURS  FOR  THE  ASKING  I 


R70   6-cKarTnel  VHF  Receiver  Kit  for  2M,  6M,  IQM, 
220  MHz,  or  com*^l  bonds. «.*...«  »•••     $69,95 
Optional  xtol  fiiler  for  TOOdSodj  chon      10,00 


EASY  TO  ORDER! 

OCALL   Oft  WRITE  NOW  FOR  Ft£E 
CATALOG    OR   TO    PLACE   ORDERf 

©PHONE  7l6-663-?254.  (Answering 
service  evenfngfi  and  weekends  for  your  con *- 
ven \ en ce .    Pef sorso I  ser vl ce  9-5  eo stem  lime.) 

OUse    credit   ccirdf    c^o^d.^    check,    m.o 

OAdd    $2.00    tHippir>§    B,    handlir^g. 


R90  UHF  Receiver  Kit  for  ony  2  MHr  segment  of 
380-520  MHz  band $89-95 


IN  CANADA,  send  to  Cow^ec;  5605  Westfuke  Ave; 
Montreal,  Que  H4W  2N3  or  phone  5f4-4S2-2640* 
Add  28%  to  cover  duty^  tax,  and  exchcpigfe  rote. 


amiponics,  mc 


162  D  BeimontRd;  Rochester,  NY  14612  ^|^ 


^^p^p^ 


■ai 


BULEY  ELiCTB^IICf 

P.  O,  BOX  19442E        DALLAS,  TEXAS  75219 


HmCOD\ 


Ml 


moiE  ohdehs  aum%^^iu\  onnASitRCHAneE  &  vjs4 


C3 


14 


P 


®w©jr 


If  its  POWER  you  need,  than  look  no  fyrther.  The  PS  14 
gives  vou:  a  highly  regulated  power  supply  with  features 
only  the  cofufnercial  units  offer  at  a  fraction  of  (he  cost. 
Compare  our  specs  with  any  othef  unit  on  the  market  and 
then  compare  our  price! 

SPECS;  ^ 


HAN 

THAT'S  RIGHT!  THE  LAST  CHANGE  TO  BUY  OUR 
SUPER  POPULAR  MK-05  MINI  MOBILE  SIX  DIGIT 
CLOCK  KIT  at  this  super  low  price.  The  response  has  been 
great  but  supplies  are  starting  to  run  low.  So  order  NOW^ 

Features:  SnntatI  er^ough  to  mount 

in  ihe  instrument  panel. 


Ouipui. 
Currant: 

Current 

Rippla: 
Regulation: 


Thermith 


15A 

inl. 


conttnuout,    20A 


Ad|utt3ble      Fcridtijck 

type 

Lns    thian    1'^    #    1&A 

Batten   than   200  milU 

VdFts    from   nei    luatl    in 

Adjustable  thermal  shut 
tfown      prDrticti     wrim 

pdSS. 


VOU  GET 
H«iivy    duly    12    lb.    ir^niformer 

Rrgutilot      PC     h&*i4     i*filh     Ml 

PMfti, 

Hugtt  34^000  mfd  computer  grade 

filtOT  cap. 

^0    amps    oi    seriffv    pavi    irarrs- 

iatciri 

VWiro,     transistor     mqnnluTg    kits, 

lin«  cofd. 


Le»  Ctiit  &  Mei«f3 


METERS:  Quality  3'//'  meters  for  PS  14.  0-^1 5VDC.  0-25 
ACD  matched  set.  Individually  packaged. 

^oTsuRPLus^  12.50/set 


'     Quartz  crysul  limi 
VoltJ^  {^rOteClMHI^ 

*  Iftttgntried     JS"*.     B     il^pt     LEO 
fVadfKif 

*  Conntpttte  w*lh  prosQlt^le  24  tir. 
jilofin. 

*  9    14VDC^4QtDS0fna. 

*  Rfiitdoutj  cfiti  bit  *mppTffWBd 
^      EASY,  QUICK  ASSEMBLY! 

*  All  ci^mponQiits  laquirEfd  included 
(ynu  supply  rhtt  ^ptfitkHr}, 

*  Tnp     quaHty     dffllltd     &     platfld 
PC  Soardii 

*  Clock  bodrd:  2.6"  ■  2" 

*  Readout    bo^rd:        2    3/8"k.T5" 


2N6028 
Programmable  uni 
juction  super  for 
oscillators,  timers, 
time  delay  etc.    50c 


OVERVOLTAGE  PROTECTION  KIT:     S6.95 

p^,,>^.i\.-^  c^e.ip  ittBUfjinc«  fqe  yotir  exut'iaiivtr  eiiuipmrnit.  Trip  ii^i^ltii<f&  i% sSrustSlilr 
from  1  to  30  «3lli._  OirEtvcMtage  miianil|r  Utttt  a  2SA  SCR  J^ntl  ^orts  the  omtfmt 
TCI  piaitfct  etiuipnwrti  Stinu^d  bfr  usifi:!  c^i%  vi^tTi^l^aT  c^^fui«t]  Dfr^ctiy  COfnpaifble 
Aiiti  ttie  PS-I?  arid  rS  14  All  etectTOnic^  ^uiiplietl.  Drilled  &  plated  PC  bo^rd!. 
(Oid«f  OVP-lK 


SPECIAL! 
Limited  Oty' 
LM567  Tone 
Decoders 
while  they  last' 
99c 


2N6m 

PIMP 

Transistors 

40Wdtl  3 A 

TO  220  case 

2/S1.00 


ROCKER 

SWITCHES 

DPDT  Rocker 

Switches 
5/S1.00 


MICRO  TRIMMER 

CAPS 

Tmy  4  40  pfd 

itrimmer    used    orig 

imafly     in     watches' 

3/S1^0 

MCl46gR 
BOOma  postive  reyu 
I  a  tor.  3  to  30  volts, 
with  complete  specs 
and  applications. 
SI. 25   -    house    no. 


No,  30  Wjrewrap 
Wire.  KynaQacket. 
4    colors.     100    ft 
of  each  color.  S4.00 

(400') 


MJ900-    M J 1000 

Complimer^tary  Dar 
Imgton.    PNP     NPN 
power    tranststor.    8 
amps,    pair   for   S3. 


MC1351P  FM  IF 
AMP.  14  pin  IC. 
Complete  FM  sound 
subsytem,  similar  tc 
LM21 1  T  house  no. 
5/S1.00 


CA3011  Wideband 
IC  50c 


Mullicotored 
26  Conductor 
Ribbon  Cable 
No.    28    wire    with 
a  woven  binder  Su 
f]er  Flexible^ 
10'    roll     -    $2.95 
.50'    roll     -    S9.95. 


220mfd 
@25V 

Axial  Cap 
7/S1.00 

500m  fd 

#35V 

Axial  Cap 

5/S1 .00 


n00mfd@35  ; 

Axiai  Capacitor  z 
4/S1.00  ^ 
Sprague     ^^ 


741  Amps  : 

8  pm  mini  dip      i 

5/S1.00  i 

1458  Dual  74rsi 

8  pin  mini  dip       i 

3/$1.00 


Heatshrink 

Tubing 
A  very  good  asst. 
of  3/32",  1/8", 
3  16"  1/4"  &  7/16^' 
6*' lengths  12  pes. 
75c 


2N3569  NPN 

epoxy     TO  5    case. 

VCEO-60:  Hfe=300 

800MW  power 

6/S1 .00 


WESTON  MICRO 

PC  mount  trim 

pots.  Single  turn 

IK,  3/$  1,00 


Above  item 
FREE/ 

with  $15.00 

purchase  or 

morel 


FANTASTIC  NEW  SOUND  SYNTHESIZER  IC  $3.95  each 
Make  any  sound  under  the  sun  with   this  28  pin  marvel! 
Single    IC   contains:   Noise  generator,  super  low  frequency 
OSC,    VCO,   one     shot,   mixer  envelope  control  and  amp. 
works  from  a  single  5  to  9  VDC  source.  With  8  page  manuaL 


IV1K-06  Clock/Calendar 
Auto  Home  Clock  Kit 


We  dalltinM:!  Illtl  to  ba  «  SUPER  CLQ^K 
with  ALL  thi  fMturei  fan  wait.  Quilliv 
doubltt  ikdkd  PC  hiMtilt  make  raiimt»lv 
fBfy,  HAqM*  nZVOCI  or  hornv  n^VACl 


AtUPU 

mnn/it 


21.50 


Miiu  Graridlalh^r  Clock  Kit  -  S39,3E3 
Just  irt  case  yoLj  Jt^jv*?  sporu  the  la^[ 
$ij(  montlis  fn  Sibuij-g,  wo  will  teJl 
VOiJ  one  mo  TO  tirrn-  ihflt  Buttet  has 
Ihe  ONLV  Cfimplctvl^v  Electrofifc 
Gra*ict(aihisT  Clock  Kti  m  the  V4c»rld 
ihni  has  all  the  betow  li^t^d  fea- 
tures. Th«  bi^^t  probltni  we  have 
is  to  try  9id  describe  how  mniciue 
MFHi  fascinating  thu  dock  rvallv  n^ 
The  Swm9ing  LED  PfftidifluiFi  and 
Mjitjchifif  Tidk-tock  sound  are  a 
vftilflblfi  oitly  gfi  ouf  cjoclt.  In  addi- 
tion th^  eiecTrcMnic  chime  noi&Si  eacli 
^iOijr  |*e:  5  tim«  fat  3  e'clockK 
HousEid  in  the  opt  (do  a  I  Solitt  Nard- 
wcMjd  Da&e,  iHe  unit  mak^  s  beau- 
tiful artdnion.  ro  arty  room  as  wgll 
HI  n  (jreat  gift, 

*  W"4  dfgit  LEO  roadmjt 

'     AdjuEtab^Q    tone   Si    du  rati  on 
chim^ 

*  Si  mutated  si^ingingp««^dul4jm 
LEPS 

*  All  CMOS  dsmlfiieitDf) 

*  All  dectronm,  switches  and 
trirufomtKr  included 

*  Quality  plsttd  PC  boards  121 
6S"  m  4J5" 


on 


BULLET  LUCKY 

HUMBER     FOR     FEB. 
IS:  1S8501.    {Num- 

b«f  worth  SI 00.:  num 
ban    ara     tn    c^talogt.) 


BEAUTIFUL     HARDWOOD     CASE 
FOH    MG-Q1:    C^im    lu   cut,  grdowd 
imtl     firiitthed     for     ctnck.     Includes 
ruby   ftafit  Uitvi.  Quick,  easy  aMerTi 
biy  r&qujres  only  4  screws  (inc  J 
Si  3.95 


You've  read  the  reviews 
on  our  MK'03  clock/Timer 
Kit.  Watt  till  yoiJ  see  the 
new  MK  Q3A  6  Digit  Clock/ 
Tinner  Kit: 


Saparate     24      hour     cfock     afid 

34  h&ur  olapimi   timer   functions, 

Fresettabto   9i&tm%  on   both  dDt;k 

and  timer 

SitiaH^r     mart    compact    kit    ii 

214"  wide  K   3  S^fl"  lona  x  VA" 

Super    rgvisfld    manual   makst  ^- 

tembly  essy 

Many  optioni  av#ilital«  by  addtng 

fwitchib. 

Sold  less  cmm  &  milchejk 


$28.95         (Will  fit  standard  3  1  /8' 

ifwtrum«nt  cmt} 
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600  MHZ.  FREQUENCY  COUNTER 

±0.1  PPM   TCXO 

OPTO-8000.1 


*1QD 


OPTO-flOOD 


"«-£J^*  ^*'«%T 


■^^Ito-MS 


ai»MM£ 


V3n 


""MfX 


■  "^Trnc 


MKz   


This  new  instrument  has  taken  a  giant  step  in 
front  of  the  muttitude  of  counters  now  available. 
The  Opto-8000.1  boasts  a  combination  of  fea- 
tures and  specifications  not  found  in  units  cost- 
ing several  times  its  price.  Accuracy  of  ±0.1 
PPM  or  better  —  Guaranteed  —  with  a 
factory-adjusted,  sealed  TCXO  (Temperature 
Compensated  Xtal  Oscillator).  Even  kits  re- 
quire no  adjustment  for  guaranteed  accu- 
racy! Built-in,  selectable-step  attenuator,  rug- 
ged and  attractive,  black  anodized  aluminum 
case  (.090"  thick  aluminum)  with  tilt  bail.  50 
Ohm  and  1  Megohm  inputs,  both  with  amplifier 
circuits  for  super  sensitivity  and  both 
diode/ overload  protected.  Front  panel  in- 
cludes "Lead  Zero  Blanking  Control"  and  a 
gate  period  indicator  LED.  AC  and  DC 
power  cords  with  plugs  included. 


OPTOELECTRONICS.  INC 

582lNE14AvenuB 

Ft  Lauderdafe.FL  33334 

Phones:  (305)  771-2050     771-2051 

Phone  orders  accepted  6  days,  untif  7  p.m.  ^^ 


m^er  d^$r^ 


SPECIFICATIONS: 

Time  Base— TCXO  ±0.1  PPM  GUARANTEED! 

Frequency  Range — ^10  Hz  to  60O  MHz 

Resolution— 1  Hz  to  60  MHz;  10  Hz  lo  600  MHz 

Decimal  Point — Automatic 

All  IC's  socketed  (kits  and  factory- wired) 

Dispfay^S  digit  LED 

Gate  Times — 1  second  and  1/10  second 

Selectable  Input  Attenuation— X1.  X10,  X100 

Input  Connectors  Type  — BNC 

Approximate  Size— 3"h  x  7!/2"w  x  6Va"d 

Approximate  Weight — 2V2  pounds 

Cabinet — black  anodized  aluminum  (.090"  thickness) 

Input  Power'-g-IS  VDC,  115  VAC  50/60  Hz 

or  internal  batteries 
OPTO-8000,1  Factory  Wired 
OPTO-SOOO JK  Kit 


S299.95 
$249.95 


SanitAmericaro 


t^tfiffft  4*w 


ACCESSORIES: 

Sattery-Pack  Option — Internal  Ni-Cad  Batteries  and  charging  unit 

$19,95 

Probes:     P-tOO=OC  Probe,  may  also  be  used  with  scope     $13.95 

P'101— LO*Pass  Probe,  very  useful  at  audio  frequencies 

$16.95 
P-102 — High  Impedence  Probe,  ideal  general  purpose 
usage  $16.95 

VHP  RF  Pick- Up  Antenna-Rubber  Duck  w/BNC  #Duck-4H     $12.50 

Right  Angle  BNC  adapter  #RA-BNC  $  2.95 

FC-50  —  Opto-9000  Conversion  Kits: 

Owners  of  FC-50  counters  wfth  #PSL-650  Prescaler  can  use 
this  kit  to  convert  their  units  to  the  Oplo-dOOO  style  case,  includ- 
ing most  of  the  features. 

FC-50  —  Opto-aOOO  Kit  $59.95 

•FC-50  —  OptoSOOOF  Factory  Update  $99-95 

FC-60  —  OptChSOOO.I  (w/TCXO)  Kit  $109.95 

•FC-50  —  Opto-8000  IF  Factory  Update  $149,95 

*  Units  returned  for  factory  update  must  be  compJetety  as- 
sembled and  operational 


TERiMS:  Orders  to  U.S.  arxJ  Canada,  add  5%  !o  maximum  of  $10  00  per  order 
for  shipping,  handling  and  insurance  To  aff  other  countries,  add  tO%  ol  total  or- 
der. Florida  residents  add  4%  state  tax.  CCDJee:  StOO,  Personal  checks  must 
clear  before  merchandise  ts  shipped. 
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DIGITAL  RESEARCH  CORP. 


D20 


(Of  Texas) 


MOTOROLA  AUDIO  AMP 


2/$2.50 


Rated  2  Watts!  IVIC 
1316P  House  number. 
Same  as  HEP  C6073. 
High  Sensitivity!  With 
hook-up  diagram. 
Draws  only  6  ma  at 
zero     signal. 


SILICON  RECTIFIER 

Epoxy    Case.    Gold  \    AF     £, 

plated   leads.  Rated     aSV'^    Ih     tllf 
1.5  Amp,  100  PIV.     ^  lU     lUI 


CMOS  SPECIALI 

CD4001  -  5  for  tl.OO      CD40T1  ^  5  for  SLOO 
CD4Q13  ^  3  for  $1.00      CD4040  -  SI. 00  each 
CD4042  -  2  for  S1 .00      CD4049  -  3  for  S 1 .00 
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VOLTAGE  REGULATORS 

TO-220  Case.  Rated  1  AMP.  Major 
Brand!  All  full  spec. 
7805  -  5VDCP0S.  -  1.19 
7812  -  12VDCP0S.  -  1.19 
7824  -  24VDCPOS.  -  1.19 
7905      -      5VDCNEG.      -      1.29 

Buy  any  3  —  Deduct  10%! 


3/8    Inch  long.   For  RF  FERRITE  BEADS 
circuits.   Make   inductors 
or  use  for  RFI  suppres- 
sion. 


8  for  $1 .00 


: 


POWER  SUPPLY  TRANSFORMER 

MFG.  FOR  ROCKWELL.  Fully  Encased  Style. 

PR  1:1 15  VAC     SEC:  24  VAC  at  2  AMPS, 

And  15  VAC  at  100  MA.  Has  a  copper  shield  between 

PRI.  and  SEC.     SUPER  QUALITY!  $3,99  eaCh 


^ 


Wl 


I 


%^ 


Se«{^ 
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•  SIGNETICS  ANALOG  MANUAL  * 

N{M  *-^'  BIGGER  AND  BETTER  THAN  EVER!   916  PAGES!  -    ^^"^^-^t/ 

f^^  Complete  data  on  all  popular:  ^ 

OP  AMPS,  TIMERS,  VOLTAGE  REGULATORS,  COMPARATORS,  INTERFACE  IC's,  PHASE  LOCKED  LOOPS, 

PLUS  MUCH  MORE! 
And  besides  all  of  ttiese  data  sheets,  there  are  over  200  PAGES  of  application  notes  on  the  above  linear  IC's. 

This  bocik  has  it  all:  ^mm    #%#% 

THEORY,  DATA  SHEETS.  AND  APPLICATION  NOTES.     $TmOO    G3b 

^  THE  ULTIMATE  LINEAR  IC  REFERENCE  MANUAL  • 


Just  releasedl 


MILITARY  GRADE 
ZENER 

Government     Contractor's    Overrun! 

House  numbered.  1N3828A, 

RATED  1  WATT.      6.2  VDC  5% 

Metal    Case.    Axial    Leads.    Motorola 

and  Dickson.  Originally  cost  a  bundle! 

6  for  $1.00 


FULL  WAVE  BRIDGE 
4  AMP  -  200  PIV 


Super  Deal! 

690  ea. 


\o 


^of 


$& 
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COMPUTER  MFG.  OVERRUNI 


I 
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Telephone  Eqmt.  Component  Board 

Production  over-run.  Super  good  assortment  of  parts,  all 
easily  removed.  Has  four  47  MFD  -  35V  Tantalums  plus  7 
other  asst.  tantalums.  Also  includes  7  assorted 
transistors,  5  pot-core  style  variable  inductors,  over  30 
assorted  resistors,  1  transformer,  and  5  diodes.  2>Vz  x  7Vt  In. 


tA' 


»iot 


o\»        PNP  SILICON 
POWER  TRANSISTOR 


Brand  New. 


$2.99  ea 


TO-3  Case.  2N4905. 
Rated   90  Watts.   VCEO-60.   HFE- 
100  MAX.  at  2.5  Amps.  A  good  mate 
for  2IM3055  in  audio  outputs! 
Prime  New  Units! 
750  each  or  4/$2.50 


TTL  SPECIALS 

7496  -  5  Bit  Universal  Shift  Register    4  FOR  $1 

74L93  -  New  By  T.l.  Low  Pow»/er  4  Bit  Counter.     3  FOR  $1 

PRICES  GOOD  FOR  THIS  MONTH  ONLYl 


RCA  TRIAC  #2 

#40536.  Rated  3  AMP  400  PIV. 
TO-5  Case  Mounted  on  Heatsink. 


75* 


3  FOR  $2 


Opcoa  LED  Readout 

SLA-t  Common  Anode.  .33  In. 
cKsracter  size.  The  original  high 
efficiency  LED  Display! 

75C  —  4/$2.50 


741C  OP  Amps 

MINI    DIP.    Prime   new  unit^.  Has 
computer    MFG's    house   number. 

12/$2.  -  100/$15, 


Disc  Capacitors 


.1    MFD    16    V.P.C. 
popular    Value E    P, 
Sprcigue. 


Leads.    IVlost 
C.    Leads    by 


20/$1.00 


Mylar  Capacitor 

1  MFD.         400  WVDC. 

2  FOR  $1 
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KITFEA1VRES: 


16K  E-PROM  CARD 

IMAGINE  HAVING  16K  OF  SOFTWARE  ON  LINE  AT  ALL  TIME! 

S-100  [Imsal/Altair)  Buss  Compatiile! 


1.  Double  sided  PC  board  with  solder 
mask  and  silk  screen  and  gold  ptated 
CQiitact  finprs. 

2.  Select ble  wait  ftates. 

3.  All  address  lints  Sc  data  Mrtes  buf- 
fered! 

4.  All  sockets  included. 
5>  On  card  regulators. 

KIT  INCLUDES  AIL  PARTS  AND 
SOCKETS  (eicGept  2708's).  Add  $25.  for 
assembled  and  tested. 


SPECIAL  OFFER: 


Our      27Qfi's      (450N5)      are 
when  purchased  with  above  kit 


$12.95 


iA 


s^ 


I 


8K  LOW  POWER  RAM  KIT  $149.00 


S-100 1  Imsal/Altair  j  Buss  Compatible! 


KIT  FEATURES: 


1.  Doubled    sided    PC    Board    with    colder 
mask    and    sJik    screen    layout.     Gold 

Slated  contact  fingers. 
,11  sockets  included. 

3.  Fully     buffered     on     all     address    and 
data  lines. 

4.  Phantom      is      jumper      selectable      to 
pin  67, 

5.  FOUR     78Q5     regulators    are    provided 
on  card. 


i^^TliininiiTi^ 


-•■?t 
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"5*  -^im.'  ■h'^s^BT'*  ■  '-^KK^ji^ffit.: 


v.'.mlnull 


USES  211.02  RAM'S! 


Fully  Assembled  &  Burned  In 

$1 79.00 

Blank  PC  Board  w/  Documentatign 

$29.95 

Low  Profile  Socket  Set .... .  13.50 

Support  iC's  (TTL  &  Regulators} 

$9.75 

Bypass  CAP's  {Disc  &  Tantalums) 

$4.50 


MOTOROLA  QUAD  OP  -  AMP 

MC  3401     PIN  FOB  PiH  SUB 

FOR  POPULAR  LhA  3900. 

3  FOR  $1 


HECTIFIgR  SPECIAL 

1.5  AMP    100PIV 

EPOXY  CASE   AXIAL  LEADS 

15  FOR  SI 


MOTOROLA  7805R  VOLTAGE  REGULATOR 

Same  as  standard  7805  except  750  MA  output. 
TO"220.  5VDC  output. 

44c  each  or  1 0  for  $3.95 


FULL  WAVE  BRIDGE 

4  AMP    200  PIV. 

e9«  EA.        10  FOR  SS,75 


NOT  ASSOCIATED  WITH  DIGITAL 
RESEARCH  OF  CALIFORNIA.  THE 
SUPPLIERS  OF  CPM  SOFTWARE. 


460  WSI  2708  EPROMS  450NSf 

Now  full  speedf  Prime  new  units  from  a  major  U.S,  Mfg,  450  N.S, 
Access  time.  IK  x  S.  Equiv.  to  4-1702  A's  in  one  package, 
^  Special  Offer:  $12.9Beach  when 

$15.75    ea.  purchased  with  our  1SK  EPRDM  kit! 


2-80  PROG  RAMMING  MANUAL 
By  Mo^tek,  The  major  Z-SO  second  source.  The  most  detailed 
explanation  ever  on  the  working  of  the  2-80  CPU  CHIPS.  At 
least  one  full  page  on  each  of  the  158  Z-80  instructions,  A  MUST 
reference  manual  for  any  user  of  the  Z-80.  300  pages.  Just  off  the 
press!  A  D,RX.  exclusivet  $12.95 


CMOS  SPECIAL! 


CD  4001 
CD  4011 
CD  4013 


5  for  $1 . 
5  for  $1 , 
3  for  $1 , 


CD4040 

CD4042 
CD  4049 


$1 . each 
2  for  $1 . 
3for  $1. 


POWER  RECTIFIER  #2  Motorola 

Stud    Mount.    INllS?, 

35  AMPS,        300  PIV. 
Military  Quality!       $1,19  ea.  or  4/$3.50 


4K  STATIC  RAM'S 

21 14.  The  new  industry 
standard.  Arranged  as  IK 
x4.  Equivalent  to  4-21 
L02's  m  1  package!  18 
pin  DIP.  2  Chios  give  IKxS. 
2/$24.  8/$85. 


741 C  OP  AMPS 

Mini  Dip.  Prime  new 
units.  Has  computer 
Mfg's  house  number. 
12/$2.  100/$15. 


Jumbo  Red  Lads 
New     by     G.E.     Like 
MV5024,  Number 

SSL-22. 
6/$1.  25/$3,75 


OPCOA  LED  READOUT 

SLA-1,  Common  Anode. 
.33  inch  character  size. 
The  original  high  efficiency 
LED  display.  75g  ea. 

or  4  for  $2.50 


Disc  Capacitors 

.1     MFD     16V.    P.C. 

leads.     Most    popular 

value.      By     Sprague. 

20/$  1.00 


T 


3  AMP  RECTIFIER 

1N4721  Axial  Lead.  200  PIV. 
HEAVY  DUTY^ 

House  number t*d 


4  for 


Metal 
Case 

$1.00 


EXPERIMENTER  S  CRYSTAL 

262.144KHZ,  This  frequency  is 
2  to  the  18th  power.  Easily 
divided  down  to  any  powerof  2, 
and  even  to  1HZ.  New  by  CTS- 
Knight.  A  $5.  valuel 
$1.25  each 


12V0C  Relay  by 

CDE.  SPDT.Con 

is    280    ohm.    Small 

Size.  $1.29 


HEAVY  DUTY! 

Full  Wa^/e  Bridge 

25AMP  50P(V 

$1.25 


GE  Ni-Cad  Battery  Pack 

3  Cell  pack,  gives  4  volts 
at  900MAH.  Brand  new, 
factory  fresh.  Each  celf  is 
2/3  "C"  size.  $4.50  /pack. 
Buy  3  packs  (12  volts) 
for  $10.95.  Limited  stock! 


Tantalum  Capacitors 
1  MFD.  .35V.  By 
Kemet.  Axial  Lead. 
Best  Value?        10/$1. 


GE  10  AMP  Triac 

SC146D.     House     no. 
To-220     case.     Rated 

10afnps400PIV. 
75cea.  3/$2, 


Digital  Research  Corporation 

*^  (OF  TEXAS}  * 

P.  0.  BOX  401247  •  GARLAND,  TEXAS  75040  •  (214)  271  2461 


2N3904-House  No 

TO-92.  NPN, 

VCEO-45. 

HFE  100  to  300 

10  for  $1.00 


LS  SERIES  TTL 

74L500  —  33c  74LS74  —  49c 

74LS02  —  35c  74LS90  —  69c 

74LS04  —  35c  74LS138— 89c 

74LS08  —  35c  74L5154— 1.49 

74LS10  =-  33c  74LS175— laO 

74LS20  —  33c  74LS367— 75c 

74LS73  —  49c  74LS368— 85c 


TERMS:  Orders  under  Si  5,  add  75c.  No  COD's.  We 
accept  VISA,  iMasTerCharge  and  Arnerican  Express 
Cards,  Money  Back  Guarantee  on  all  items!  Texas 
Residents  add  5%  Sales  Tax.        WE  PAY  POSTAGE? 
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Kit  $135 

Assembled  $15$ 

}  kits  for  $375 

This  Is  Ihe  board  ttial  thousands  nt  owners 
iwear  an,  not  at.  There  aia  lots  gt  reasons, 
such  (iS  unique  addressing  options,  rsjl^ibillly, 
lull  buHerIng,  static  operation,  last  access 
time,  a  full  tet  qf  $qcKet$  .  .  ,  but  probably 
tne  mo^l  popular  featurg  is  ths  price /which  h 
all  m  more  remarkable  becau&e  or  the  high 
level  o!  quailly.  One  owner  reviewed  this 
beard  In  the  1^77  Issue  ol  Kilobaud,  closing 
with  the  words  "If  you're  not  an vi need  tjy 
now  that  the  Econoram  II  Is  one  of  the  best 
memory  buys  on  Ibe  market  today,  you  r&ally 
have  to  be  one  tough  cookie -ell  her  that  or 
you  work  for  §()m6ooe  else  who  maKes 
memory  boards". 


12K  Econoram  VI !  $23S  (Kin 


MESSAGE: 

Now  you  can  have  the  quality  of  Godbout 
pr{>ducis  and  the  convenience  ol  local  sfiop- 
pii>0  .  ,  many  computer  stores  and  other 
eiecironic  outlets  stDck  a  number  of  our  items. 
Irom  individual  carnponents  lo  complete  tjoard 
kits. 

We  always  welcome  new  dealers;  i1  ymj 
tL3\re  a  stofe  and  want  lo  kncm  more  aboul 
adding  ttiese  popular  products  to  your  line, 
write  or  pttotie  and  ash  tor  our  dealer 
piackage 

Finally,  we'd  tike  to  add  \ha\  e¥en  inveterate 
oplimtsts  such  as  ourselves  have  been 
amaztd  and  {lelighttd  ai  the  re&pcaise  to  our 
::Dmputer  Nits,  m  i^mk  yim  very  much  tor 
',mr  support  (and  your  patience  during  our 
permo  ot  lieau^  eicpinsKKi},  it  mil  enable  us 
ED  keep  you  exated  witl)  more  new  goodies  m 
the  mcHiths  aiwad 


ff^tnft-' 


\ 
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We  proodly  wvlcome  our  newest  tntmori^ 
tHiard  larnily  m«iiUMi«  designed  from  lh« 
ground  up  lor  full  cmpitibilty  with  ttie  Maath 
Company  HS.  u^^g^nizfid  as  Iwo  ^dependent 
Wocks.  one  SK  and  one  4».  Has  ttie  saime 
basic  f^lures  as  our  Econofam  11^— ah  staik 
design,  swrtc^  seleaed  p^afec!  anH  phantom. 


socktts  lor  an  tCs.  full  mitte/iiiy  un  adoiess 
itKJ  daia  lines— plus  itte  Feqyired  hardware 
smt  edge  connector  i^  mate  mechanicalty  with 
ttit  HB  Yoy  can  have  our  I2K  bctard  for  t^ 
pctce  of  itis  tleath  (kimpany's  &l(  .  with 
ihe  perf oimance  you  have  come  to  fscpect  Irpm 
prtxlucts  carrytng  the  Econoram  tmSs  wmK, 


OTHER  PWULAR  ITEMS 


*'BK  X  B  ECOHORAM  111'^^  Dynamic  mem^ 
ofTfis  have  a  reputation  tor  low  power,  econ- 
omy —  and  ditricuEty  of  use.  It  you'd  like  to 
have  the  good  without  the  ba<0.  then  thus  is  the 
board  tor  you  Not  a  If  it:  cornes  assemt;Fle<l. 
tested,  and  neady  to  run  In  any  5-100  mactiine 
(Altair.  IMSAI,  etc).  Configurahon  as  Iwo 
separate  4K  blocks.  Zero  wait  stales  wdh 
BOBO  CPU.  1  year  warranty     1149.00 

'Vector  §mQZ  Bare  10  Slot  Molherboard*' 

This  is  a  version  al  our  10  slot  molherboard, 
but  contains  hq  edge  connectors,  active  termi- 
nation circuitry,  or  other  components  -  just 
the  board.  Great  lor  experimenters  or  people 
wilh  small  systems  who  don't  need  the  full 
kit,    SZ9.50 

'10  Slot  IV1  other  boa  rtl".  Use  with  the  IMSAI 
microcompuiar  as  an  add-on  with  room  lor  10 
peripherals,  or  for  starting  an  1 1  slot  siand^ 
aions  system.  Comes  witn  all  edge  conneC' 
tors,  and  includes  an  on-board  active  Isrmina' 
tion  Circuit  lo  minrmi^e  the  crosstalk,  noise. 
overshoot,  and  ringing  Ihat  car>  occur  wilti 
untermir^ated  boards  Epoxy  glass,  solder 
masked  board,  with  bypass  caps  and  heavy 
power  traces.  #GK-{J15.  S30.0D.  Kit  form 

^18  Slot  Motherboard".  Sanwasthe  10  Siol 
MQsrjertioard  except  with  18  slots.  fClC-QlG, 
SI  24.00.  Kit  form. 

"12V  U  Power  Siipply^\  Handles  tZA peaks 
with  50%  duty  cycle.  Includes  crowbar  over^ 
voltage  protection,  currem  limiting,  adjuslabie 
output  11-14V.  custom  wound  iranstormer 
Easy  assembCy:  all  parts  except  transiorr^r/ 
fitter  cap/dkx^  mount  on  cirniit  toarcJ.  in- 
cJuding  heal  sii^ks  and  power  iraitslsiors 
Whiie  designed  tor  powering  automotive 
fiquipmem  in  the  tKime.  many  users  rfpon 
success  using  these  for  powering  sofDe  di^K 
drive  s^fstems.  ftlK*tEM.  $44.50.  Kit  form 
Ptease  inctude  suttioieni  posta^. 

^B-2^  flS-232  SUBHimi-0  COKMECTDftS 

Male  mq.  KK-IOCM,  S3. 95;  lemaie  ^k, 
f  CK-1Q05.  S3. 95:  ptastic  hooe)  kx  m^e  con- 
nector. fCK-l  IKK.  $4}  90. 


"AdlvB  Terra tnfftor  6oan)*\  For  those  ot  you 
who  have  a  nKii  her  board  witficul  active  ler- 
m|:nations,  p^ug  in  this  card  and  obiam  the 
benefits  o(  improved  signal  transter.  thanks  to 
less  noise,  crosstalk,  rmging,  and  overshoot. 
Same  ci  rem  try  as  used  in  our  metfrertwards^ 
#CK-0|7,  %ZBM.  Kit  fonn. 


#  t* 


*1ntflrdfl3lgn  Model  1101  Pulse  Generator". 

Ideal  lor  ciDckIng  TIL  circuits.  Irom  1  H;  to  2 
MHz.  20  to  1  frequency  spread  for  each  band, 
^0%  to  80%  duty  cycle  minimum,  fully  trig- 
gerable.  Porfal^ia  lor  flald  use,  and  includes 
rechargeable  meads  and  charger  tor  either 
battery  charge  or  AC  operation.  11  you  don't 
have  a  pulse  gerterator.  here's  one  at  a  gooct 
price.  #Z^006,  S90.00.  Fully  assembled  and 
tested, 

I  We  got  our  start  jn  Jhis  business  selling 

I  components    to    fanaticai    hobbyists    who 

I  couldn't  lind  the  parts  of  ihetr  dreams  any- 

I  where  else  What  with  all  ttie  attention  tielng 

I  lavished  cin  our  computer  kits,  music  kits,  and 

I  hobby  kits,  we  warned  to  take  this  opporturity 

I  to  remmd  you  ttial  we  still'  sen  parts        at  the 

I  same  oulrageousty  iow  prices  that  got  us  go- 

I  ing  m  Ihe  lirsi  piace. 

I  NBe^  some  resistors^  Capacitors?  Or  m?ybe 

I  some  ICs  .  .     CMOS         linear^       .  mem- 

I  ories  .  .     V&Aot  products  <like  the  Siil-14- 

I  Wrap  Of  wire  pemn)          or  a  realty  ct^sy 

I  chassis  to  (}ress  tip  ywr  next  projeci  .  .  . 

I  we've  got  all  ttiat.  ano  then  some 

I 

t      How  about  m  American  made  SwBcticnft 

1  RCA  pint^^  iCloseO  circuit  too  -  that  s 

I  a  ^are  tHftI)  Cism^  mounted  en  a  little  ptastic 

I  carmr  with  screw  Imles  tor  £dsy  mounting.  At 

I  7  In  II .  here  is  a  cl^nce  10  stock  up  m  some 

I  top  qiolity  connectors 


74LS00 
74LS01 
lAlSm . 
74LSIM 
74LS0B 
74LS10 
74LS1 1  .  , 
74LS1?.    - 
74LS14 

74LS20 

74LS21 

?4LS22 . 

74LS2fi 

74iS27 . 

74LS30 

?4t^2 

74LS37 

74LS3a 

74LS42 

741S47 

74LS74 

74LS75 

741 S76 

74LS66 

74IS109 

74 LSI 25 

74LS126 

74LS132 

74LS138 

74 LSI  39 

74LS151 

74LS155 

74LS1 57 

74LS160 

74LSiei 

74LSI&2 

74LSfB3 

74LS16B 

74LSI69 

74LS173 . 

74LS174 

74L3175 

74LS240 

74LB257 

74LS258 

74LS266 

7flLS2fl3 

74LS365/ 

80LS95 
74LS356/ 

80LS9e . 
74LS367/ 

80LS97 
74LS36a/ 

eDLS98 
74LS3B6 
74LS9f) 
74LS96 
74LS97 
174LS98 


0.30 
0.30 
0.30 
0.33 
035 
030 
0-36 
0.33 
1.3S 
Q30 
030 


1  m 

0/50 

0.6a 

0.50 
0.50 
0  50 
0  63 

0  63 
t.25 

1  10 
1.15 
0.95 
1  36 
0  95 
1.40 
1.40 


.1 


0,75 

,0.75 


,0.75 
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TEBMSi  P  ^  ^iow  ufi  to  b%  kn  ihip- 
ping;  mictsA  nrfundcd  CaMomlBFa  odd  taii. 
COD  onWn  «cBtpt»d  wtth  itfMt  Add}«&  im 
UPS  For  VISA*  ^Mwttrctiafgw*  orden 
caI  ^^  ?4  hout  tsrtkf  dink  M  (415) 
S62^0636.   Ptic«i  good  itifCfugh  ccv«t 


BILL  GODflOUT  ELECTRONICS 
BCJK  2a55,  OAKLAND  AIRPORT.  CA  946M 


FREE  FLVEM.  These  aiE  just  a  few  of  the 
ttexB  we  carry  for  Ihe  ciMii|)(£ter  entfiiatasi, 
Ufe   ahia  stock  a;  tiroad   few   d  semicgn 

NrrmL  W«  iahU  #idly  fend  ^ou  i  Dv«i 
ddetftafiQ   ODT  producls    trpoin    rzceqit   of 
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JS 
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51 
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CCHm 


GWttI 

dwns 

coon 

OMQZt 
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50  PCS-  RESiSTOR  ASSORTMENTS     $1.75    PER  ASST. 
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ASST.  SR 


JH 


»•«. 


144 


iH. 


iti 


10  I 

27gMi 

tpilHI 
47<QaHH 


tzoidi 

SB  (Ml 
HSCPV 

IfJIt 


ISiNtl 

KUDNi 
fTDONl* 


}7K 


IK 


now* 

4yQHW 

tJOdWi 
«SOrti 

TJH 


|!iCCll« 


l« 

in 
tift 


V4  win  »v     fi  Ki 


fi4  iia.Tf  nm.  -  utrm 


mwiatmt    nt^ 


Ui 


M  PC* 


tSBt 
711 


4m 


5: 


i7» 

1  ru 


3  m 


n*wm  1%  -  mm 


t/4  Mn  1%    a  »ei 


ft*  »tTt  r-.     ?ifl3 


irrehjcJes  Resistor  teortnwnts  1-7^350  PCS)       $9.S5  ea. 


ELECTRONICS 


PHOUE  ORDERS  WELCOMC  ~  |415)  »9Z  f  Oil 
Adtnsr&sed  Pnces  GdOd  T)ww  Apnl 


m   liTI  C«t»ia| 
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CATALOG 
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AVMUBLE 

Jl 


WmE-WRAPKIT  — WK'2-W 

WRAP  *  STRIP  •   UNWRAP 

•  TdoMor  30  AWGWire 

•  Ron  of  50  R.  Wtiite  or  BJue  30  AWG  W«ri 
«  bfl  (H3  exi\V\  Z\  $   &  4'  lensJtis  — 

pr^-strtpfKed  wire. 

S11.95 


WmS  WRAP  TOOL  WSU-30 

WfUP  •   ST  FUR  •  UMWRAP-SS.^ 


WIRE  WRAP  WIRE  —  30  AWG 

SSHfimSttS    50ft  *1S5    IMttCSS     itBOfl  115  00 
SPECIFY  a]LOR  —  Wntfe  -  Ye^km  -  Red  -  Gfeen  ^  Biw  -  Btidi 


W1A£  aiSP£MS£R  —  WD-30 

•  SOU  ni0SMiGKYkAH#tffwn|)wtie    $3.45  fig. 

•  Cuts  win  tt  d^sinit  taigli 


»m    iBUi  sHBff  410    mm 
Up  mmwg  or  raTnbining  pricey 


TV  GAME  CHIP  SET  —  $7.95 

lldndes  AY-3-iB500-1  C^p  and  2  O^O  mhz  crystal 

[7  diO  OVflaf  —  S  99  3i.AV-3-BS00-T  Cttip  -  S?  M' m  > 
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HEAT  SINKS 


mT  EG  RATED  CIRCUITS 

6&5  Timer  8  pin  mrtnhDiP  .4ft 

741  Ca^^penut^  OP  Amp.  B  pm  DIP  ,37 

LM  laSSN  RF  Vidvah^ddulAtar  7.46 

G A3 1 30  a ipul ar/Mot' F £ T  Op  Amp  1 .  i& 
C A3 1 40  MOS F ET  O p  Amp .  Si  polar  out  99 

LM39Qig  La  VaWaffa  Ud  Pdlur  1  .SO 

LM391 1  Temp  Control  CHIP  1 ,50 
Signet  I  es  2504TA  1024  bit  S.R,  frtemrary    (!404AL.t  .75 
M  CM  6E7 1 P  Charactff  Ointritor 
MCM6671AP  Characnr  G«rMratQr 

WCM6575P  Qianjcfftf  gsnerotor  •*•_-,*.«,„,  $14,  BS 
50240  Top  OEitQVB  BQfisrotor  ,,,,,,* ,,,  U4«95 

J  LM399H  Temp  Stitiihi«d  Ztrm  ft.«S 

Af  100-1 CJ  Activtf  P  <li«r.  Stan  Vftriib^  7.6& 

yUt29D79ilT9criDnvixf  F/VOatwerair  2JI5 

LM1Bt2N  min^itfiie  Tfwnahnr  a.  1  i 

LM1d7&  Ad^tivz  ScHH  Amp  fof  Tichomtttf  S.T3 

I TL  i  ?t  TQ-V7  Hd  1 1  *  ffict  nriteh  */^xc  im^H         1 .  25 

Iict4«gf>  Titmhon*  ftottv  hiiMr  lose 

MCf44igPT«idiJ>K)Conw«»iir14«H  4  ?§ 

WC144iiPEiut3  RtuGtntfrdar  tig<g 

MC144^2VPCAIOSMadwnChip  tetf 

l»MB7imH  HutnbUf  ^fundhmr  MioD  tft.9& 

74CSI15  7  Sepm«fLT  id  aCO  Commnv  2  09 

74C0?2  ie  Key  KaybcMnJ  Encodfir  Q.3S 

1 74C923  20  kev  KiylxMrit  Encoder  6.4S 

1 74C92S  4  Dtc^Ktff  Counivr  w/ldtches  i  ?  00 

T4C936  4  Decade  CoifntBT  Mv/ctffrv  12  00 

74C935-T   SVi  Dii^it  DVM  CMOS  ChiD  Ifl.fS 

9601  ft^h-lggei-cbi*  One  ihof  , ,  *  ♦ , ,  „ ,  .50 

MC40I5P  HI  Spood  qwd  "D"  low  pewter  nL.*,..$LOO 


ADJUSTABLE  NEGATIVE  REGULATOR 
LM337  is  tha  eaniptlm«tir  ra  fhfi  papular  LM3I7  pcqitlv^ 
odj useable  regulfitDr,  Copdblt  of  1 ,5Ajnp  from  -  I  ,T^ 
io  -  37V, 

LM337IC (TO-3MrtdJ ,„.„„  S5.» 

LM337T..,.  .(TO*220  PIflBJic).  ..„,,..**..„  $4,66 
^Q  end  opplfc^lofH .♦.,.,,.. **,**,^,., ,60c 
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OPTO  couam  twac 

MOC-3010  penridei  115  wot  fiiU  wove  wfdiing  orid 
i^krfi'On.    LJWd  altrm  con  iwftdi  tip  7,5  wotti  from  low 
power  tt^nM  v^  «  1^  tocire,^    Driw  larTwr  ttiou  tfid 
confral  fH«  wiorlda 

HEX  DARLINGTON  array 

/V^C1443P  ti  d  16  ^in  DIP  packoge  with  (6>  50V  SOOmA 

DartingtDfi  pain, 

MC 141 3r  ,».««t.>«...Ki..  >,.,««  •■»***•**•'*''«  ^ " 

Speci/Appi,  » 4  i « <  t*  *  1  <  • , , ,  p  ^ , , ,  1 1  ♦ » .  . Ju9 

S-IOO  &US  CONNECTORS  (IMSAI  TYPE) 
Gdd,  Soldttf  tntl  for  Mother  bagrdj  t4,50,4/$l7,00 
Tpti"Nick«l,  (NASGLO)  Solder  tail  S3,75^4/$[4.00 
Gold^  wlre-wfqp,, *,.,*., „,,,*»  14,30,4/SI7.00 
Hn-Nlekol,  (NASGLOl  wire-wrap  S3, 75, 4/114.00 

LC,  SOCKETS 


Lo  FrDt«l«  Tvi  SqUat  Tail  E>l|i  Sodura 


Bptfi 

14  pirn 
16  pin 


10/11  .a? 

iafi.70 

10/11^ 


10D/$^14.QQ 
10Q/$16.00 
ID&'SI&OQ 


looasi  moo 
loqOr^Si+or* 


VOLTAGE  REGULATORS 


TBD^Oe^Ofr  1 3  1 S-24  TO220 
79(3&06^)e-1 2^  1S24  TO  220 

7SL0SA  1215  «%  100  rnA  TO-92  PfrtTl* 

73HO&KC  SV  5A  TO^a 
78H13KC  12V  5AT0^3 
73H1*«C  1§V   BATOa 
Lm3 1 7  K    I  .BA  ^dfusTnith  T0^3 
Lm3r7T   1  SA  4i//i/J&idi^  TO-220 
Lm3l7MP  ,^/kAdimtabielO-iO^ 
TL430C  AUjurttblfi  Im^Tfiink  Atom  ft 
TL497C  SwMtWng  Het^,  6  Inductor 
FICA  CA  3085  1 OQ  \vA  Ad/uStMs 


S/S4-50 

50e 
9J5 
91Si 
9  15 
4  99 
3.t9 
t3.S5 
1,50 

.fiO 


M[ nature  Refld  loloyi 

D,P.[>.T,  12V  DC  1000  a^m  poll.    Only  3/8"  jc^  "KZyE-* 
^kded  cDf0.    5/^*^  ^ong  11  edible  wirQ  loodi^  inventory 
reduction  ai  [qt^o  mariL/facturer  brlngt  you  t^ii  fuper  b  r. 
«RY-23I2G.. ..,.*... ..*.. , .,$1.95 

SP5T  N^O.  5VDC  140  Ohm  call,    Mmhw  o  finy  r 
long  l/B"  dHmietBf-  Htn  ^isxible  solid  whm  U 


9'2-. 


DIODES  AMD  BR  I  DOCS 

S40CO  200  V   1 

H^tQO^  400  V  1 
IN414aHtSp««lSi9uL  l&ffl  00 

D-6a0  115  V.  100  ifiAHf  Speed  &9(vi« 
02131   20QV.2&AStud 
D2T3&  400  V.  7SAStad 
D2l3fl  500V,2&A  Siud 
D32S9R  200  V,  1&0A  Slud  Anoet? 
D390Q^4  &0  V.  4 BAFKFt  Recovery 
IN4732A  4TA  IW  5%  Zmvn 
\3  Assormd  Brand  New  Zener  DiocLat 
50V  3  amp  Epo'iiy  bridge 
20QV  30  amp  Bridge 
6D0V  4  amp  Epoxy  Bridge 
BDOV  3  amn  Slod  aFldoe 

SI -2  200V,  1 ,5A    Gold  Leeds 

DIA^JOSO  30V  DIAC 

MISCELLANEOUS 


12/Sl  00 

10/Sl  00 

IQO'SSDO 

20/SlOO 

S5c 

1.00 

5.S5 
2  00 

4/11.00 

t.oo 

79t 
2.00, 
1.49 

.m 

15/51,00 
lO^Sl.OO 


RG- 1 74  M^nfilur*  ^£1  coax  S074.2S 

WSU  30  VU  •r?  Wf  ap/urtwnp  tCKil  5^5 

WSil  30M  Modi  tied  Wrip/uniwr^  tfsol  6,95 

BW-630  aattrv  Operated  Wrap  Thsoi  34  95 

-Free  Win  wim  any  Wtm  Tool  - 

Mm i^tijre  Squire  .0&' tQOV  Monciftttw  Cap  1 07.00 

2N4a3A  90V,  IA  PNP  StTtcon  T0-5  .50 

2h46IOI     eOV,  lOi^  NON  K|  GAIN  TO*220  .50 
S^TtJOS  250V,  iA  NPN  STIicoti  fO-5  W/^onge      .60 

d,  3  VCT.  1 . 2A  TfsruforTT^r  F  4 1 X  2.  *& 

1 2V,  1 A  Tnmtermer  *ith  6'  Ptovw*  Cofd  2  53 


Ecortomicol  1  pEsca  heot  ilniti  ftw  plastic  power  ports  (n  TO-Z20 
and  MotoFofo  cases  77,  ?0,  199,  ond  TO- 1 26.  All  ore  block 
anodl^ed  aluminum.    "&"  detle*  h  flnodized  a  Free  fermlng,  "PB" 
(flrlcK.  IS  anodi»d  prior  to  Forming. 

THM  6030PB   VarHcol  25(?,  5/Sl,00,  10/$ 1. 90 

Sifp  Over  30(^,  VJ'-OO,  10/$2.00 

ExtroOJiipalion  Horiz.SSc,  3/51.00,   I0/S3.00 


THM  6045ft 
THM  607Dft 
THM  60711 
TKM  6ia6PB 
THM  6KFPA 
THJVl  60I3B 
THM  6024- U 


Tc^  Hoi  For  ^70 
FLt  Wirti  Rng«n 
SA«n«r  Sl»  ^lot 
TO-3  Oitfnend 
UnFJniihed  TO-^ 


35<;,  3/51,00,  1(}/S3,00 
30^,  4Al,00,  I0/S2,00 
25c,  V^l.QO,  IQ/S1.90 
fi*t.  4/!S2,S0,  HVM.OD 
l(VSl.OO,IOft/S5,00 


¥ 


mt  M9ii^  fiitk  jwfiMg 

fhiM««B.  AniJBPv  15021 


FalrchlLd  Uiteof  Oofo  Book.    Huge  voIufim  hm  |7  chop^ 
ren  oF  doro,  oppllcationjt  and  cicfiTiirtsfii,    Probably 
riie  btggoit  volume  of  Tli  fype  tad<ayc.«,«.^S4»5Qppd 

Ftili-dilW  Sip&lar  Mei!ior>  Data  Beofe,  ROMSj  PI^OMS 
ond  I^AMS  ore  covered  in  tJik  work  with  l^uili  erigfi-ieef- 
Ing  dnto*    Price  includes  shipping  !.,  .^^  *♦.,.  ,S3. 75 

Rctyttiflon  LSi'^eor  Doto  Book,    Coven  mony  of  the  fo* 
milior  oi  woel  at  thoie  For  v4iidi  RoYtHeon  li  the 
inovalor*    Confaih^  voluoble  appltco^^Onl  tioia  01  welj, 
01  ccinplefe  ipec^fi cations. ....».«+«,,..»,  ^ , ,  ^,95oDd 

^oy  tH«or  Mi€ro  Computer  Componentt  took,  Co  wit 
■  =:ffhisttni^  offmtftgg  In  the  fieldl  from  rfw  inier«-put«r 
ta  oMHnoriei  or.d  odopJe^*, *»,,., *.,,,„,  *Sl,95ppd 


OtDttt^jn    MilkllHMl 


mt-t 
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ALDELCO  ELECTRONIC  CENTER 


TRANSFORMERS 

1  WIS  VAC  1  Amp. .......... .11.50 

11(V12  VAC  300  mA. ..._.. 1.25 

1l£V20-40  VAC2  Amps. , . . .  .<  -.  .Z50 

110/5  VAC  6  Amps 4.95 

SPECIAL  110/12  VAC  pJug  ir» 

500  mA 1,50 

Fortach  t-SXmffs  add  $1. 00  shipping 


CAPACJTOR  A&SORTWENT 

5  pf  to  -1  Discs  50  lor  Si, 49 

.047  400  Volt  Ceramic  Radral SJO 

50  MFD  ®  1 50  VDC .......  3  for  $1.00 

3  MFD  @  12  VDC 15  tor  $1.00 

.01  30  Volt  Disc. .... 25  for  $1.00 


POWER  SUPPLY  '*KITS  OF  PARTS" 
Model  PS  1  5  Volt  6  Amps ....  ,$1 7.95 
Model  PS2  +  15Vott  &  -  l5VoltSlS  95 
Inctudes  Schematic 


PUSH  BUTTON  SWITCHES 

S.P.  WO, ....  .3  for  $1.00 

S.P,  nfij  ^  N/Wi^  ■»*■■«>■<■.«■»*  ^$.65 

MOLEX  PINS. . . , . ,  .60  fof  $1.00 


SPEAKERS 

1*  ■         8  Ohm  Round.,......, $  .66 

2%**    fi  Ohm  Round.. ,.75 

21^*'   80hm Round. *.1.00 

2  %  nOOOhm  Round 1.25 

add  10  cems  per  speal^ir  tNpptng 


NEW! 

THE  FUTUHE  N0W[ 

FM2015R 


8MKDKI 


i*t  I    urn.  •  ttmmt 


AJf  Stim  Slat*  CMOC  PU 
144  .  140fMHiLED 


FtUS  MARS-CAT* 


to  too  Ch^ff^^tti  *  4  CHAHtiEl,  HAM  K  MEMORV  WITH  SCAMItlH^Q  * 
WULTl  PIE  FR  EQ UE MC  Y  OUTSETS  *  ELECTR OMIC  Atrrq  TU PVI HQ  TH  A NV MTT 
AN£}  AECEIVi  *  IPVtElllVAL  MULtmJflK^SE  tONE  O&CilLAtOl*  ■  nrt  • 
D  JSCf)|  iMiiVATOff  Mm  n  I  ft  Wrna  Ou«un  -  Ufimmmtta  Rkwvwt  i«nwii¥*Tt  tnd 
ClilclMTr  1&    POL£    FILTCn.    HONOLlTTHfC    CAVCTAL    FiLTEIt    AND 

AUTOMATIC TUMCOntCf iVEn FROftrT E#<0  COMPARE!* I 
•n^  Sapwisr  ChmhmmIiI  ^v^on^t  Of mhi  Quliry  and  Conctmcfiofi 
NiHH«1  ANT  PfllCi. 


INTROOUCTOAV 
PRICE 


399 


00 


I  'A.** 


u*W 


i 


I  I  I  IF    ■■ 

Mi- 


$Z.75 


100' Spool  Gretn  #30  wire 
OK  Wire  Hand  Tool 

VrOU  JU     .   ,,..4. ..1  PpP^ 

WSU30M  (modified  wrap}  .6.95 
Battefv  operated  wire  wrap  toot 
BW630  Wraps  i^30  wire  34.95 
Us«$  2  C  Batt.  not  inc. 
2  General  Electric  C  Batteries 
and  plug-ifi  charger   , . , . ,  1 1.95 

•  RECTIFIERS 

2  amp  50  volt  20  for  SI. DO 
2  amp  1000  vdUIO  for  Si. 00 
2  amp  1  500  vo!t  ,5  for  1.00 
10  amp  stud  50  volt  .  .  1.50 
10  amp  stud  600  volt  .  4.50 
40  amp  stud  50  volt  .  .  1,20 
40  amp  stud  750  voJl  .  2.05 

100  amp.  stud  200  v.  8.50 

BRIDGES 

2  amp  T05  50  volt .  _  _35 

2  amp  T05  200  votl 50 

2  amp  T06  600  volt  .  .  1:25 

3  amp.  50  volt  .  *  . . 
3  amp.  400  volt  .  .  . 
25  amp.  200  volt  .  . 
25  amp.  600  volt  .  * 
25  amp.  1000  volt   . 


,  30 
1.10 

1.50 
5.50 
8.50 


ACCUKEYER  KIT 


LOGIC  PROBE  KIT 

Aidefco  is  now  the  sole 
distributor  of  the 
DIGAPEAKE'A  logic 
probe  kit.  Now  you  can 
buv  direct  and  seva.  Probe 
measures  logic  f,  logic  0, 
and  pulsing  circuits  can- 
ditiorts  formerly  sold  for 

SPECIAL  $1195 

>  FETS 

40673  ,,- 

MPF102. ...... 

2PI5457  ....... 

2N5453     ...... 

2N5459  .,,,... 
2Ni54d5  ....,,. 

•  DARLINGTON 
MPSA  13 

MPSA  H 

ZN53UO  «.><>•■ 

I     SCR 

V    'I  '(-'  ut^      ■  *  «   ■  p   »  .  *  ■ 

U  1  UbtJ    . .  HI  .  1  ...  I 

\f   i  iLCO     ...  ...... 

CLOCK  CHIPS 

5313  ..,....,..3.49 

3*1  IH  iti*!****!  Jip'rSf 
9  J  ID  ...*«**...  J'  iu3 
Su  f9     ««***i...*iw.  a*) 

CT7001  .... 05 


RF  DEVICES 


1.55 
..55 
,35 
.,50 
.50 
..55 
..50 

.80 
..40 
,J0 

..55 
..65 
.  .B5 


ZMZB7G 
2N3375 
2N3&53 
2N3B6E 
2143923 
214442? 
2N55B9 
2«^5b90 

2NS913 
2N6€90 

2NS0BI 
2N6ae3 
2NGaB4 
2N6aB4 


immi 

GE2S 
GE4& 

G€2ie 
6B22S 


LOW 

ism 
\m 

TOW 
4.0W 

\m 

2SW 
30W 
4liW 
4JIMf 
15W 

*m 

\7m 
s.ow 
6^m 
\m 


ZOOMHi 
400  MHj 
17S  MHr 

17SMHJ 
175  MHj 
l7SJh4H2 
IT&  MHi 
iT&MHt 
175MHz 

US  Mm 

175  MHi 
l7SMNf 

176  MHi 
t75MHj 

mMHf 
tT^MHf 
SOMHi 

SOMHf 
SOWN; 


TOM 

Tosa 

T039 
T03fl 
T060 
TO  39 
MTTl 
U172 
Mm 
TD39 
MH? 
MT77 
HT72 
MT72 

uni 

3(106  PNI» 
XtQ6PNP 

^l 

T05 

T021i 

T0I20 


«12.3S 
S.BO 
1.40 
1.2S 
GiO 
fJS 
4.7S 
7.90 

mih 
I.7D 
5.40 
e.45 

1BS5 

1IJ0 

7DJ30 
2.15 
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DUAL  DIGITAL  12f24  HOUR  CLOCK  KIT 
NOW  WITH  A  NEW  WALNUT  GRAIN  WOOD 
CABINET 


Ffij^tures: 

12  or  24  IHour  Op6f«tion  on  either  ciocif 

Each  Clock  aapArately  control  ted 

Freeze  fealure  for  time  set 

Eaay  assembly  fo;  ciocK  and  cabinet 

MODEL  ALD  5-W       ONLY   S4d.35 

St  ma  kit  lit  Abova  In  unassemhlad  Black 
PiutJe  cabinet  wttn  Red  Flllei. 


ZENERS 


Mode!  ALD  S-P 
Only  S44.95 


le.sLBi  33:si:32 


1N74fiiE)  llvm 

taOMA 

Cd    2§ 

1IHT2S11I  tMI7M 

1  ABtl 

2S 

1K5333i(itN537t 

llMII 

7IQ 

lW?970tol»i3OW 

IQaiii 

7*0 

11U3|Q&ia1N^M0 

sa»iM 

4  75 

?AI305S 

?N^9Q4m!N39DG 
2t4549Bni  PNEIQB 

741  Dt  TQ9MPinDlP 

555  Timpi 

\mii  lN4l4e  15 

1N34.1NG0  114^4  la 

CA  3C78  Dif  Amp 

LVI303K  Voll  Fr»Q 

2N23G9 

?NGm3 

LM70i  or  74 1  ^in  dJ^  Op  Am^ 

1 4  at  16  Pin  ^C  Socktu 


to  I 
4di 


91 
25 
70 

21 

.43 
9S 
99 

1  IG 

.95 

89 

45 

30 


NEW! 


Tunable    420    MHz 
Fast  Scan  TV 
Converter 


Vit^ 


TURNABLE  HAM  TV  CONVERTER 


Receive  Fast  Scar  Amateur  TV  in  the  420  lo  450  MHz  Qand 
with  any  TV  set.  Lov\i  noise,  high  gain  rf  Amp  with  Varactor 
tuned  inp  jt  and  outpyls.  Built  In  AC  supply.  ComeB  In  two  tone 
walnut  k  beige  cabinet  measortng  1  7/8''  x  4  1/4"  x  4VB'\ 
Factory  wired  with  2  year  guarantee, .....  .,...,,..*.  ,.i49.8S 

Kit  (critical  circuits  prewired).  .......,,.,...,.,,*»*  .$39.90 


ALDELCO   KITS 


Board  Measures  2-5/8"  x  4^3/8" 


ACCUKEYER  KIT  Siirb 
ilar  10  the  famous  Af{RL 
Handbaok  venion.  Kit 
include  PC  botrd,  IC 
focktts.  iCSp  speaker 
twitch  and  all  parts  and 
Inst  met  ions. 

ONLY  $19.9i 

ACCUKEYER 

MEMORY  KIT 
Adaptable  to  many  keyers. 
Can  stoffl  2  eanned 
m^ss^ges  of  30  characters 
each.  PC  board  I C  sockets, 
tCs  instructmns  and  ait 
parts.  $19.95 


ALDELCO 


•  NEW  IMPROVED 
ALARM  CLOCK  KIT 

Digital  alarm  dock  •  Six  big  .5  dispfav  LEDs 

•  New  on  board  AC  Trartsformer  •I?  Hour 
f  Of  mat  with  24  tiour  Alatm  #  Snooze 
Feature  •  Elapsed  time  indicator. 

A  natural  for  cars,  campers  and  mobile 
homes.  Use  on  12  volt  dc  with  oi^itonal 
crystal  time  ba^  tr^ot  including  cabinet) 

S19J6 

•  CRYSTAL  TIME  BASE  KIT  $4.95 

•  Cabinets  In  simulated  walnut  grain  or 
black  leather .$4,95 

•  Plastic  Cabinets  —  blue,  black,  white 
or  smoke * $3.95 

•  RED  CLOCK  FILTERS $60 

•  1 2  or  24  hour  DIGITAL  CLOCK  KIT  uses 
.5  display  LED.  5314  ctock  chip  fits  our 
standard  cabinet.  Freeze  feature. $18.95 


ALDELCO  ODES  IT  AGAIN— ANOTHER  UNBELIEV- 
ABLE VALUE— OUR  BATTERY  OPERATED  FRE- 
QUENCY COUNTER  &  DIGITAL  CLOCK  NOW  AVAIL- 
ABLE—ASSEMBLED   AND    TESTED    AT    THE    KIT 

PRICE  ■    ONLY!  $99.95 


COMPARE  OUR  FEATURES—COMPARE  THEIR  FEATURES 
THEN— COMPARE  QUR  PBiCE  AGAINST  THEfRS 


•  ^Portat^le  us^  wben  S 
AA  Batteries  are  installed 

•  Comes  in  attracNve 
Black  &  mtite  metal 
cabinet 

«Leds  turn  off  ta  con- 
serve battery  power 

•  Freq.  Range  100  Hz  to 
40  MHz  T/pical 


•  Mobile  use  12  Volt  DC 
input  makes  ideal 
mobile  set  up 

•  .00006%  accuracy  and 
rock  stable 

•  SwJtchable  from 
counter  to  clock  without 
losing  lime 


•  tlO  Volt  Power  Sup^ 
piy;fia!tery  Charger  op^ 
tlon— perfect  lor  u^e  in 
Ham  Shack 

•  Clock  can  be  either  4 
or  6  digit  12  Of  24  hour 

•  Clock  keeps  lime  even 
In  olf  pealtlon 


•  Six    big 
leds. 


0.4    Display 


AOJUSTABLi  POWER  SUPPLY  KITS 

5  to  1 5  VoUa  500  m A  > .  * .  ►  ►.>*..... 
12  to  20  Volts  500  mA. , . . 


ii   +   »*i'ii«i 


,.,$6.95 
.*,$6.96 


8  Gould  or  GE  size  AA  NiCad  Batteftes .....<,«  ,$17.50 

1 10  Volt  AC  Plug  In  Power  Supply  &  Battery  Charger. ..............  AM 

Coming  Soon  6O0  MHz  Pre  sealer 


2281A  BABYtON  TURNPIKE,  MERRICK  NY  11566 

5163784555 


Add  5%  Shipping.  Add  $1.00  for  orders  under  $10.00.  Out  of  U.S.A^ 

U.S.  Fund*  f^ 


Mexico  or  Csnoda  add  15%*hipping  and  certified  check  or  money  order  in 
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S.D.  COMPUTER  PRODUCTS 


AN  EMPIRE  INO.  CO 


P.O.   BOX  2881 OA 


DALLAS,  TEXAS    7S228 


S2 


64K  FOR  $995.00 

At  last!  The  popular  Expandoram  Is 
available  in  a  16k  multiple  version. 
Similar  to  our  32k  Expandoram,  the 
new  Super  Expandorann  is  offered  in 
16k,  32k;  4Bk  and  64k.  Low  power 
devices  mean  the  very  lowest  power 
consumption*  Allow  3-4  weeks  for 
delivery, 

16K  —  $281.00  48K  —  $757.00 

32  K  —  $519.00  64  K  —  $995.00 


32K  FOR  $475    EXPANDORAM    KIT     24K  FOR  $367.00 


MEMOFtV  CAPACITY 
MEMORY  ADDRESSING 
MEMORY  WflfTE 
PROTECTtON 
iK.  TBK.  24K,  32K  usin-g  Mos- 
tek  MKJ115  wiih  BK  bound- 
aries and  protect i-on    Utiiif«9 
DIP  switches   PC  board  Cdmet 
wilh  SoCttetS  fOf  35K  operanon 
Oi'dera  naw   being  anjcepted. 
AUdw  6  (d  S  week;  Tor  delivery . 


^-WQ 


Suy  an  SlOOcompatiljIe  BK  Ham  Bquprd  and  upgrade  the  same  boa/d  Id  a  maximum  d( 
3.2K  in  steps  ol  BK  al  your  oplion  by  rneceiy  purchasing  more  ram  cfiipB  Irom  S.D. 
Saleal  Al  a  guaTanteei;^  pricns  --  UK3k  al  th«  features  we  h^ve  buiM  into  the  board. 

16K  FOR  $259*00 


INTERFACE  CAPABILITY 

Cantrol,  dala  and  address  In- 

puls      iiiiltzes      low      power 

SctioKhy  devices. 

POWEP  PEOUIREMENTS 

+  BVDC400MADC 

+  18VDC400MADC 

—  18VDC30MADC 

on  board  reguialion  i§  pr^vid- 

«3  Onboafofinvisitilejrefreari 

Is  provided  with  nfl  wall  slates 

or  CyCl^  stealing  required 

MEMORY  ACCESS  TIME 

lS37St»s 

Mem&ry  Cycle  Tirne  ia  5O0ng. 


8K  FOR   $151,00 


Z'BOCPU  BOARD  KIT  —  $139 

CHECK  THE  ADVANCED  FEATURES  OF  OUR  1-90 
CPU  BOAFfO  Expanded  s&t  o(  1 58  in  struct  urns,  flOfiOA 
soil  ware  capatiltty,  op«raiiir>n  from  a  s^ng-Je  ^VDC  power 
supply,  always  stops  on  an  Ml  slale.  true  syric  genera  tea 
on  card  ^a  real  plui  feature'],  dynamic  rerresh  and  N-Ml 
dvaiiabiie:  enher  2MnZor  4MHZoperaii&n  Quainy  double 
Sided  p'aied  through  PC  board,  parts  plus  sockets  priced 
for  all  iC's  "Add  no  esiffa  Idr  Z— 80A  Chip  ^hich  ali&ws 
4MHZoperalJon  Z— BOchlp  wilhMinual  —  ,^  95 


6  DIGIT  ALARM  CLOCK  KIT 

Features:  LitrofiJJt  dual  1/2"  displays,  Mostek 
50250  super  clock  chip,  single  I  C  segment 
driver,  SCR  digit  drivers.  Kit  includes  alJ  ne- 
cessar/  parts  (except  case)  XI mr  optionaL 
Eliminate  the  hassle.  #1  ^  OR 

AC  XFMR  —  t1  .SO  CftSe  S3. 50  *  ^  ^-^D 


S.D.  SALES  NEW 
EXPANDABLE  EPROM  BOARD 

16K  or  32K  EPROM  $49.95  w/out  EPROM 

Allows  you  to  U$e  either  2708*s  for  16K  of 
Epfom  or  271 6 "s  for  32K  of  Eprom. 
KIT  FEATURES: 

1.  All  address  lines  &  data  lines  buffered. 

2.  Quality  plated  through  P.O.  Board,  in- 
cluding solder  mask  and  silk  screen. 

3.  Selectable  wait  states. 

4.  On  board  regulation  provided. 

5.  Ail  sockets  provided  w/ board, 

WE  CAN  SUPPLY  450ns  2708^3  AT  $11 .95 
WHEN  PURCHASED  WtTH  BOARD. 


4K  LOW  POWER  RAM  KIT 


Full-y  Bultered  —  on  board  re^ulaled  — 
redthced  po*er  consumptfO-n  ulilifing 
tow  power  2tLQJ  —  1  500ns  RAMS  — 
Sockets  pro^'fded  tor  ail  tCs  Quality 
p«aied  itifou^h  PC  ijoard  ^  Add  JiO  for 
25Cins  RAM  operaliofi. 


The  Whole  Works  -  $79.95 


8KL0W  POWER  RAM  —  $159.95 


NEW  FROM  S.D. 

^^VERSAFLOPPY"™   KIT 

THE  VERSATILE  FLOPPY  DISK  CONTROLLER 


Bowmar  4  Digit  LED  Readout  Array 
Full  ^/z'*  Litronix  Jumbo  Dual 
Digit  LED  Displays 

4  JUMBO  50  '  DIGITS  ON  ONE  STICK! 
WITH  COLONS  &  AM /PM  INDICATOR 

.$3.95, 


ONLY  $149.00 


Fully  diss^nibled  and  lasted. 
No!  a  kil.  Imaaf  —  Aitalr  — 
S-100  Bu33  compatible,  uses 
\<ow  power  static  21L02-5O0ns 
flit  I  y  btiffered  an  board  regulat- 
ed, quality  p3a(ed  Cti rough  PG 
bqard,  including  aoider  masl^  6 
l>os.  dip  swiicines  for  address 
5e^ect. 


250  ns   Operation 
$189.95 


Low  Cost  Cassette 
Interface  Kit 


I 


3. 

4, 
5- 


DL722'C.C. 

DL72ieC.A. 

99c 


RAMS 


DL728'C.C 
DL7£7'C.A. 

$1-39 


Ftaturei:   i8M  3710   Soft  SactorecJ   C«fripatil)ii,   S-lOO    HNS  Cum- 
palibl*    for    Z-BO    er    90QQ.    CXtnltui^    vp    td    4    Orivn    t,w'm^i*    or 
ii^tjbiv  *i4«d^  DiricUy  controls  Ihe  fallowing  -cfn-vt-^: 
1.   ShuflBit   SA<aO/45C3   Mini    Ftoppy. 

t»£RSCI    70  and  i7?, 

MFE  7M/750 

CDC  9*04j'9406, 
34  P[n  Qann^KiOr  fflr  Mini  Flopjjy.  BO  Pin  Connftcl-ar 
Floppy  Opsralet  vwllti  modified  CP/M  epcFBtpni 
C-Ba&tL^  C-ompWti. 
Tti*  n«*  ■■Vefsatlifipiji"  frgm  S.D.  Compulei  Product  ip<r«vid«« 
to-mpi^Bte  contrcil  lor  m^n^  of  thi  ivailable  F[<tppy  Drth  tjriif**r 
Beth  Mirvi  ind  Full  Sfi*.  At  ihw  h^irt  of  "V#rsa1  loppy  i^.  ill* 
tt*3Wfriirl  Wtslern  DIk^i^I  fpiT?lB-l  Single  Dertaity  Conlralltf 
Cnip.  ItMt  ■ll'QW^  A  BJ«»t  TitKibiiitv  v\m  CcintrDi  SQftw^f*,  Li»tif||t 
tor  toritfoi  &anw«ri^  ji-r  fitfti^id  In  rhi  prjci. 


KJr  Stcndard 
•Srtt«rn    «iid 


FD  1771B-1   CHIP  ALONE     $39,95 


hiimiimiiiiiiuu; 

Fiituni:  Pl^r  i.nd  nnni  H.C    Sttmlird  H^/HWi  Mr 

tllMt.  3(H^  iaud,  HL  1/1:1  Compel iblfl,  Pt\ttf  L«th  Loop, 

B»th   2?    Pin    Canfl««tar   ind    B   I'm    Melijf    CfiniHCt^J'. 

C;atii>H    ^nillly    iiHinbliif.    Chci|]«1cT    ind    phiH    kKh 

liMp  prfl'tuflAff  b  K.i;!.   StiiMJiriS.    i4\*ttJi't  mItK   rtiHtt  4M  Q   Ql% 

hthFU  diti  ur  JuEi^ilnr   inpint  tlati  te  fn^cTDprB^iHdr.  ^XI7«"7 

L£.D  indi«t«  la|ic  1  bvti. 


Jumbo  LED  Car  Clock  Kit 


FEATURES: 

A.  Bo*mir  Jumbo  .5  mcin  LfD  array.  \,^ 

MOSTEK  -  M250  —  Super  CJocK  chip    J^-fe^"' 
On  boa-rd  pfecision  cfvstai  time  ba^e.       i|ft>vxS.'*'fcifl'^' 
12  or  24  hour  Real  Time  format 
Per  (eel  for  cars,  boat?,  ^rans..  etc. 
PC  board  and  ail  parts  jless  tase)  inc 

Aiarm  oplion  —  $1.50 

AC  XFMR  -  SI  50 


B. 
C 
D 
E 

F 


$16.95 


:?1L0?    MOMS 
21 LO?    2&0r^S 
21  H  —  (4K 
ITD1A  -  556 
UQ3  -  IK 
MK4fi5^BK 
74S300-  256 


fin  1  50 

B  ■  1  ^  95 

U  45 

Ifl  DC 

t£  Jt 

a  95 


e 


it  it  it  *SUPER   FLOPPY  SPECIAL*  it  it  it 

S.     D.    SALES.'    VERSAFLOPPY    S-100    CONTROLLER     BOARD     PLUS 
SHUGART  SA  400  FLOPPY  DISK  DRIVE  INCLUDING  CABLE  FOR  ONLY 

$479.00 


CPUs 


2— SO  inci.ud'e'S  .nnantiaP 
Z— 80A  in-c-'udes  manual 
90i30ACt"iUeBlT 
BOOaCPU&BiT 


29  95 

IT  9& 

89^ 


MICRO-DIP      $1.95 

Me*  —  Series  2300 
Ttie  World's  Srfiaiiest 
Coded  BCD  Dual- In-Line 
Switch!  PCMounI 
23O0  02G  BCD  1  ■2-^-6 
2300  12C1  BCD  1-2-4-6 
Compliment 


*  •JOYSTICKS*  • 

FOUR  100K-OHMS 

POTS  f 

Ideal  for 
electronic 
games       ""'^-^$3*95 


PROMS 


1702A     IK  -  L5ui 

27D8  -  8K  •  450nj 

5204  -41^      

82S129  —  IK    . . . 
ZZaau  SK  aien&tlcj 


.3.95  Of  10/35. 
14  95 

..7,9& 

.    .2.50 

BBOna 9  95 


COUNTER  CHIPS 


MK50397  6  Diiit  elapsfld  timer  ,  8.35 

MK5025O  Alirm   clock    4.59 

MK503aO   Alirn!    chtp  2,% 

WKB039&  &  digit  up/dn.couftt,    12.^15 

MK5QQ2  4  digit  cQunler       8,95 

MK502l-Cal,  chiptti,   rDot 2,50 


m 

Thermistors    1.5K 
Tantalum  Caps  1 

P.C.  Lead^  ...,,.,., 
Flat  Pack  IC  Assort,  .  ,  .  . . 
Electrical  Coil 

13T  Type  C  -  lOT  Type  C 
2  Trarisistor  Audio   .  .  .  . 
Trimmer  Pots 

lOK,  20K.  25K,   Mmi   .  . 
Disc  Caps  For  Bypass 

,01  mfg  -  100  WUDC 

PG  Leads 
New  Cambion  Jacks 

Pari  #450-4352 

Gold    Plated    . 


00 


ohm     .  .  .  .5/11 
mfd.  20VOC 
.,,.,.,  .15/$1.00 
.20/11.00 

12/$1.00 
.  .8/$1.00 

.  10/11.00 


40/$1.00 


50/$1.00 


z-ao 

Programming  Manual 

IN  DEPTH  DETAIL  OF 

THE  Z  80  CPU 

MICROCOMPUTER 

S.  D.   SALES  SPECIAL 

$9.95 


'Silicon  Rectifier  Special  1 
1    amp     1000    PN,    , 
Photocell   Assortrrent 
Plastic   Readout  ii'ilters 

f\  III  tr  C  F  ■■iaIiliBi) 

Disc  Cap  Assortmefit   .  . 
P.C.  Lead  Diodes 
1N4X48    IN    914    , 

1N4002'1A400  PN    . 
MICA  Trimmer 

PC402  Miniature 

1,5-20  P.C.  P.C.  Mou 
Resistor  Special    22  ohm 

Carbon   Comp.    .  ,  ,  , 
Resistor  Assortment    1/4 

10%    PC  leads 


N4007.        # 
,  .10/11.00 
.  .12/11.00 

.  ..  .§/$1.00 
,  .  ,60/$l,O0 

.  .100/$3.00 
.  .  .40/11,00 


nt.  ,4/$l,00 

.  ,  ,25/51.00 
W  5%  & 
,  ,200/$  1.50 


MICROPROCESSOR 

CHIPS 


8212  ^  I/O    port    ....3.S0 

B2W  — PJ.C 12,95 

8216  — Non  Invert  Bua  4.95 

8224  _CI(n;k  Gen. 4. 95 

8226  — Invert  Bus ..3.t5 

PSO  for  Z— 80   ,14  95 

CTC  for  Z— SO     .,,14.35 

BZ2B   Sys.    Control ler     ,  .8,20 

8^51  ProB.  MmfFi.  Interf act.    10.95 
8ZSS  pro;,  prep.  Interface. .  .13.50 

8S20  Dual  Line  Rflcr 1,75 

8830  DLitl  Lfne  Dr.    1.75 

2513  Char.  Gert 7.50 

8838  Quail  Bus.    R«cvr.    ....  2.00 

74LS13BN  —  1/a  dB^oder     99 

&T97He](  TrF  Stale  Buffer       .1.25 

1488/1409    RS23a    1.50 

TR   leOZB  Utrt   3.95 

Tfi   1863  l^art   B.50 

FD  1771B1      39  J5 


CMOS 


CHOOSE  $1.  FREE  MERCHANDISE  FROM  ASTERISK  ITEMS  ON  EACH  $15  ORDER 


4001 
4002 
40U 
4013 

40i5 
4017 
4020 
4022 
4024 
4027 


19 

4029 

19 

4042 

19 

4047   L 

32 

404S 

32 

4069 

95 

4071 

97 

4076 

97 

14518   1. 

75 

14528 

39 

14529 

99 
69 
50 
35 
23 
19 
S7 
10 
85 
85 


CALL  IN  YOUR  BANKAMERtCARD 
(VISA)  OR  MASTER  CHARGE  OR- 
DER IN  Orst  OUR  CONTIC^ENTAL 
TOLL    FREE    WATTS    LINE: 

1-800-527-3460 


Te;iis  Residents  Ca It  Collect: 

214/271-0022 


DEALER  INQUIRIES  INVITEOI 


n>«ii«r  f  ni<9« 


NO  COD'S,  TEXAS  RESIDENTS  ADD 
S%  SALES  TAX  ADD  5%  OF  ORDER 
FOR  POSTAGE  &  HANDLING  .  OR 
DERS  UNDER  SlO.  ADO  75c  HAND- 
LING.FOREfGN  ORDERS  -US 
FUNDS  ONLV! 
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7294  N.W.  54  STREET 
MIAMI,  FLORIDA  33166 


URPLUS 

LECTRONICS 

ORP. 


PHONE:  (305)  887-8228 
TWX;       810^48  6085 

WHOLESALE  >  RETAIL 


RADIO  TRANSMITTER 

Type  T-20/ARC-5 
5.3  to  7  MHz 

Brand  new™ Never  used- 
Tubes  alone  are  worth  the  price 

$24.95 

ONLY  50  LEFT 


-NORTH  ELECRIC  TRANSFORMER  — 

117  V  50/50  Hz— Multiple  windings  will  produce: 

+  24  V  dc- 50  Amp 

+  12  Vdc— 100  Amp 
-  12  V  dc— 50  Amp 
Other  voltages  can  be  obtained,  complete 
with  specification  sheets— Limited  Oty. 

$49.95  $49J5 


KESTER  #44-SOLDER 

63/37  Alloy 

.032  diameter 

—51b.  Spools  Only— 

$6.00  per  lb. 

12  Vdc  SIRENS 
Very  Loud  $8.95 


SURPRISE  PACKAGE 

Resistors,   Caps,  Semis,   Pots, 

Relays,  etc.  We  guarantee  it  to  be 
$25.00  worth  of  material.  Every 
package  Is  different* 

$5.00 


TEXAS  INSTRUMENT  KEYBOARD 


CERAMfC  PRECISION  CAPS-ERIE 


5  for 
$8.00 
10  for 
$13.95 


Mas  3  slide 
switches^28 
different  keys 
keypads  re- 
movable by 
removing  4 
screws. 


47  pF— 100  V 

220  pF— 100  V 
470  pF— 100  V 
500  pF— 100  V 
560  pF^  100  V 
lOOOpF^IOOV 
2000pF— 100  V 


$.10  ea. 
15  for  $1.00 
50  for  $3.25 


STANCOR  TRANSFORMER 

#P-6463  Filament  Style 
117V  in— Multiple 

8.0^6.5-  or  7.0  Volts 
13  Amps  center  tapped— 

^3.^srD  ea 
2  for  $10.00 


SIGNAL  DIODE 

1N4148 

£am$  as  1H9T4 

(25.00  per  thousand 


POWER  MATCH  CONVERTER 


Pearce-Simpson 
converts: 

6  to  12  Vdc  \ 
6  to  18  Vdc  } 
12  to  24  Vdc  ) 


for  positive 
or  negative 
gfound  systems 

$7.95 


STANCOR  TRANSFORMER 

#P-8180R— 117  V  in— 

25.2  V  ct  at  1  Amp 

$3.00  ea., 

2  for  $5.00 

3  for  $6,50 


METERS 

2V4"x2V4"also2V4^'x3" 
10^10  dc  Amps   .  $4.50  ea 

0^20  dc  Volts    I 
25-0-25  dc  Volts     >  2  for 

0-25  dc  Volts     I  $7.50 

0-50  ac  Volts   -^ 

-Shunt  Required- 


—STANCOR  TRANSFORMER- 

#GSD  200  or  #GSD  400 
Auto  Isolation  230  V  in— 115  V  out 
1500  RMS  test  voltage— GSD  200  is 

200  VA— GSD  400  is  400  VA— 

complete  with  cord  and  receptacle — 

YOUR  CHOICE  $11.95 


MUFFIN  FANS 
3  Blades.  110  Vac.  4V*"  sq. 
Removed  from  equipment- 
Excellent  condition— $4.95 


NEON  PANEL  LIGHT 

110  Vac,  Amber,  w/  built-in  resistor 

&  wire  leads  — 3  for  $1.50 


POWER  SUPPLY 

110  AC  to  12  VDC 
550  mA  23  Watts 

3y2"wx4"hx6y2"d 

$9.95 


HOOK-UP  WIRE 

Size  20  or  22— 

various  colors— 

no  color  selection 

solid 

$6.00/1000' 

$10.002000' 


POLYFOAM  COAX— 50R 

Equal  to  RG174 

$4.95/100' 

Low  Loss 

Poly  foam 

Coax  Cable 


TRIMMER  CAPS 

Small  enough  to  fit 

in  your  watch— 

3,5  to  20  pF 

5  to  30  pF 

7  to  40  pF 

$.75ea..2l0f  $1,25 

5  for  $3.00 


Heavy  Duty  Inslrymant  Case 

Grey  vinyl  over  wood  —Inside  also 
lined  w/ vinyl  &  foam  padding.  Flip- 
top  w/  handle  and  keylock  w/  key. 
4'/!'*  DxBVn"  WxlO"  H 
$25.00  value— $9,95 


Varo  Bridge  Rectifier 
lOamps.  220  Vdc— $1,50 


—STANCOR  TRANSFORMER— 

#P^8158  Power— 117V— 200  dcmA 

6.3  V  at  2,0-4  0— or  4,25  Annps 

#P-8155  Power— 117V— 90  dcmA 

5  V  at  2  Amps  or  6.3  V  at  5.15  Amps 

YOUR  CHOICE  $7.95 


JOY  STICK 

For  TV  games  and  hi  fi 

with  four,  100K  pots 

2Va"  X  2W  X  V* 

With  1"  handle— $4.95 


SPECIALS— SPECIALS  — SPECIALS— SPECIALS— SPECIALS-SPECIALS- SPECIALS  — SPECIALS 


C<Hnp\it«r 

1000  ml-- 50  V 
10000  mf-20  V 

8000mf^50V 
3B000mf-15V 
76000  mt— 15  V 
t2.50  aa 


CTS 

piPSwitchtt 

7  position 
B  pof  l|l$n 
S1.25ea., 
2  for  S2.00 


Trtmmvr  Ca|i 
ArcQ'ilm^fKO 
PC-402 
2  to  20  pF 
$.60  ea 
5  for  S2.50, 
16  for  S5.00 


MASSA 

liltfiftOr)iC 

TranAduetf 
37  01  40  kHz 
S1  50ea. 
2  ror  $2.S0, 
S  for  SS.OO 


4  POT- 1 10  Vdc 
6050  Olim  coil 
10  Amp  cOntaclB 
SI  .50^, 
2  for  S2  75, 
3for$3i!5 


Bourns 
Trtmpol 

•BOOL- 1— 201 M 

200  Oti^ 

Sl.5Cea.. 

2  for  S2.50, 

5  tor  SB  J5 


Sl«ncor 

Trinifofmtr 
•P^6650 

St&p  dowrvtsoiatiofi 

1l7VpaJ-l2Ve.5Amp, 

w/oord  &  receptacle 

S595 


TERMS: 


Aft  walt^nal  guaranteed  •  if  for  any  reason  you  are  not  safisfleii.  our  products  may  Og  returned  within  10  cfays  for  a  fuit  refund  i!e:i^  hfuppsng}.  Ptease  add  $3 
for  sfitppfng  and  handiing  on  aff  Qr0ers.  Addftion&t  5%  cftarge  tor  s^tpptrtg  any  item  qv^f  5  ids.  COD's  aQcepi&d  for  orders  \otaHt\g  $50.00  or  mora.  Alf  orders 
shipped  UPS  t^rttess  otherwise  specified  Ftorida  msidents  ;>fease  add  4%  saies  tam  Minimum  order  St5.(X>. 
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ASSOCIATED  RADIO 

AMERICA'S  #1  Real  Amateur  Radio  Store 


Actual  current  photos  of  some  of  our  reconditioned  equipment. 

We  have  hundreds  of  reconditioned  items.  Save  big  with 
confidence.  Reconditioned  units  carry  a  guarantee. 
We  trade  -  USED  on  NEW  or  USED  on  USED 
We  sell  -  ALL  major  brands  NEW  &  USED 
We  buy  -  IVIany  types  of  amateur  equipment. 


ASSOCIATED  RADIO 

8012  CONSER  BOX  4327 
OVERLAND  PARK,  KANSAS  66204 


913-381-5900 


CALL  US  WITH  YOUR  REQUIREMENTS 

^ffVTfTWE  ALSO  SELL  MUCH  OF  OUR  TRADE-IN  EQUIPMENT  BEFORE  WE 
RECONDITION  IT.  THIS  WE  SELL  AT  GREATLY  REDUCED  PRICE.  REAL 
BARGAINS  FOR  THE  EXPERIENCED  HAM.  SEND  $1.00  AND  YOUR  NAME  ■  CALL 
LETTERS  AND  ADDRESS  TO  US  AND  WE'll  SEND  YOU  NOT  ONLY  OUR  REGULAR 
CATALOG  BUT  A  CURRENT  LIST  OF  UNSERVICED  BARGAINS. 
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How  would  you  Mke  to  make  some  extra  money  in  your  spare  trme  to  he(p  you  buitd  your  ham  station?  Wouldn't  you  like  to  be  ah\e  to  get  the 
late$t  in  ham  gear?  The  fact  is  that  your  hobby  can  pay  for  itself. 

At  the  sam#  time  that  you  are  making  money,  you  will  also  be  helping  amateur  radio  to  grow  by  helping  to  interest  newcomers  In  the  hob- 
by .. .  and  we  need  ail  of  the  new  amateurs  we  can  get,  as  you  know. 

73  Magaiine  is  ioohing  for  Area  Represent aUves  lo  distribute  73  Magazine  and  Kifobaud  to  newsstands,  bookstores,  discount  stores,  super- 
marketSp  drugstores,  etc.  In  addition  to  distribution  of  the  monthly  copies  or  these  magazines,  Area  Representatives  would  also  sell 
magazines,  books,  and  subscriptions  at  hamfesis,  ham  auctions,  and  other  local  ham  events.  Radio  stores.  CS  dealers,  etc.,  can  also  be  ser- 
viced by  Area  Representaiives. 

Make  Extra  Manesfi  Help  Amateur  Radio  GroiuS 

IHstribute  73s  to  Everyonef 

Here's  a  way  to  enjoy  your  hobby ,  to  be  a  real  part  of  it,  and  to  make  money  while  you  are  having  tun.  It  sure  doesn't  seem  much  Hi^e  work* 
Area  Representatives  who  are  auccesatui  will  be  offered  the  opportunity  to  increase  their  business  by  taking  on  additional  special  interest 
magazines  for  newsstand  distribution.  The  business  can  grow  to  any  sf^e  you  wish. 

73  sells  well  on  the  newsstands.  Tests  In  several  areas  show  that  even  though  every  magazine  rack  In  an  area  Is  stocked  with  copies  of  73.  at 
least  one  or  two  copies  are  sold  from  even  the  smallest  of  racks.  ^3  Interests  hams,  SWLs,  CBets,  experimenters,  students,  computer  hob- 
byists, electronics  professionals,  technicians,  etc. 

If  you  are  interested  in  details  on  how  you  can  earn  from  $50  to  $500  (or  even  more)  a  month,  write  to  Cindy  Gray,  Bulk  Sales 
Manager.  Once  you  sign  up  you'll  get  nr^onthly  shipments  of  magazines  which  are  to  be  sold  on  consignment  (the  store  only 
has  to  pay  for  the  copies  sold  each  month)  and  Keep  back  Issues  in  stock  for  sale  at  hamfests,  etc. 
Just  think,  with  a  few  hours'  work  each  month  you  might  be  able  to  have  a  fantastic  ham  station  before  the  end  of  1978.  Drop 
Cindy  a  line  and  get  started  . , ,  if  you  ate  the  kind  of  person  who  gets  things  done  and  can  carry  things  through, 

73  Magazine  •  Peterborough,  MH  03458 


tsu*?^-^ 


QSL  CARDS 

You  want  yoor  QSL  card  ro  stand  out  on  every  wall,  don't 
you?  Well,  here's  some  which  no  shack  visitor  in  the  world 
will  be  able  to  miss.  It's  got  jer  black  call  letters  .  .  .  great 
big  call  letters  that  can  be  read  all  the  way  across  the 
room — black  letters  on  a  bright  yellow  background  to 
make  them  really  stand  out.  When  pictures  of  DX  shacks  are 
published  in  the  magazines  you'll  see  your  card  clearly. 
Order  style  Y. 

Equally  impressive  are  styles  W  and  X.  These  are  white 
cards  with  black  type— style  W  has  a  blue  world,  style  X  a 


blue  satelUte.  Both  are  top  quality  QSI-s  you'll  be  proud  to 
send. 

How  can  73  turn  out  these  Tjintftstlc  QSL  cards  at  about 
half  the  cost  of  having  them  made  elsewhere?  These  are 
done  as  a  fill-in  Isetween  printing  books  and  other  Items  in 
the  73  Print  Shop.  That's  why  we  don't  promise  anything 
faster  than  8  weeks  delivery.  We  usually  get  them  out  a  lot 
faster  than  that,  but  we  could  get  tied  up  with  a  new  edition 
of  the  Repeater  Atlas  or  something  and  be  slow. 

The  regular  QSO  information  Is  printed  on  the  back  of 
the  card  .  *  .all  you  need  to  have  the  card  acceptable  for 
any  awards.  There's  room  to  list  your  equipment  on  the 
back,  if  you  want.  A  nice  gift  idea,  tool  Actual  size:  5Vi'  x 
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Quantity:     0250  —  $8.95         DSOO  —  513,95 
ADO  $1 .00  SHIPPING  4.  HANDLING  CHARGE. 

S ^_Enclosed.      DCash      DCheck      DMoney  Order 
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The  ONL  Y  Complete  License  Study  Guides 


•  WOVICE  STUDY  GUIDE  -  Here  is  n  completely  new  study  guide  and  reference  book  for  the  potential  ham.  This  is  not  a  quest  ion /answer 
memorization  course.  Electronic  and  radio  fundamentals  are  presented  and  explained  in  an  easyto-under^tand  fashion,  preparing  the 
beginner  for  the  Wo  vice  exam.  Includes  the  latest  FCC  amateur  regulations,  as  well  as  application  forms.  Easily  the  best  path  into  the 
exciting  world  of  ham  radio!  $4.95.* 

•  GENERAL  CLASS  STUDY  GUIDE  -  A  complete  theory  course  for  the  prospecttve  General  or  Technician.  This  reference  explains 
transistor,  ampHfter,  and  general  radio  theory,  while  preparing  the  Novice  for  the  "big"  ticket.  After  getting  your  ticket,  you'll  use  this 
guide  again  and  again  as  an  electronic  reference  source.  Not  a  quest!  on /answer  guide  that  becomes  dated  when  the  FCC  updates  the  amateur 
exams.  S5,95.* 

•  ADVANCED  CLASS  STUDY  GUIDE  -  Ready  to  upgrade  yoiir  license?  To  prevent  retaking  the  FCC  theory  exam,  you  need  the  73 
Advanced  theory  guide.  SSB,  antenna  theory,  transmitters,  and  electronic  measuring  techniques  are  covered  in  detail  in  this  easy-to-follow 
study  guide.  Special  modes  and  techniques,  such  as  RTTV,  are  also  treated.  An  engineering  degree  \%not  neceraary  to  masief  Advanced 
theory  ^try  this  book  before  visiting  the  examiner's  office!  S5.95.* 

•  EXTRA  CLASS  LICENSE  STUDY  GUIDE  -  Before  going  for  your  1  x  2  call,  it  pays  to  be  a  master  of  the  Extra  class  electronic  theory - 
This  study  guide  is  the  logical  extension  of  tf>e  73  theory  course.  All  the  theory  necessary  to  pass  the  exam  is  presented.  Antennas, 
transmission  lines,  swr  are  discussed,  as  well  as  noise,  propagation,  and  specialized  communication  techniques.  This  book  is  not  a  classroom 
lecture  or  memorization  guide,  but  rather  a  logical  presentation  of  the  material  that  must  be  undenwod  before  atterr^ting  the  Extra  exam. 
Save  yourself  a  return  trip  to  the  FCC  and  try  the  73  method  first!  S5j95.* 
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tapes 


Startling  Learning  Breakthrough 


You'll  be  astounded  at  how  realty  srmple  the  theory  is  when  you  hear  it  expbined  on  these  tapes.  Three 
tapes  of  theory  and  one  of  questions  dr>d  answers  from  the  latest  Novice  exams  give  you  the  edge  you  ne^  to 
breeze  through  your  exam, 

73  is  interested  in  helping  get  more  amateurs,  so  we're  giving  you  the  complete  set  of  our  tapes  for  the 
incrcdib*y  low  price  Of  ONLY  $15*95.* 

Scientists  have  proven  that  you  learn  faster  by  listening  than  by  reading  because  you  can  play  a  cassette 
tape  over  and  over  in  your  spare  time  —  even  while  you're  driving!  You  get  more  and  more  info  each  time 
you  hear  it. 

You  can't  progress  without  solid  fundamentals.  These  four  hour4ong  tapes  give  you  all  the  basics  you'll 
need  to  pass  the  Novice  exam  easily.  You'll  have  an  understanding  of  the  basics  which  will  be  invaluable  to 
you  for  the  rest  of  your  I  if  el  Can  you  afford  to  take  your  Novice  exam  without  first  listening  to  your  tapes? 


Qcoo€  ccxmsc 


FOUR  TAPES  for  $15.95 
$4.95  EACH 

5  WPM  This  is  the  twgifi' 
ning  x^pe  for  peopLi!  who  do 
not  kriow  the  code  at  oil.  li 
takes  them  through  the  26 
letters^  10  numbers  and  nee 
essary  punciuaiion,  complete 
with  practtce  every  step  of  the 
way  using  the  newest  blitz 
teaching  techniques.  It  is 
almost  miraciiloiJs!  In  one 
hour  many  people  —  including 
kids  of  len  —  are  able  to 
n^Bst&r  the  code.  The  ease  ot 
learning  give»  confidence  to 
beginners  who  might  other- 
wise  drop  out. 


NEW  CODE  SYSTEM  -  Four  Speeds  Available 


6+  WPM  This  is  th^  pfactice 
tape  "for  the  Novice  and  Tech- 
nician licen^s.  It  is  made  up 
of  one  solid  hour  of  code,  sent 
at  the  otficial  FCC  standard 
{no  other  tape  we' we  heard 
uses  these  standards,  so  many 
people  ffunk  the  code  when 
they  are  suddenly  —  under 
pressure  —  faced  with  charac 
ters  sent  at  13  wpm  and 
spaced  for  5  wpm).  This  tape 
IS  not  memofUable,  un-tike  the 
zany  5  wpm  tape,  since  the 
code  groups  are  entirely  ran- 
dom characters  sent  in  groups 
of  five,  PT"actice  this  one  dur 
\ng    lunch,    white    in    the    car^ 


anywhere^and  you'M  be  more 
than  prepared  for  the  easy 
FCC  exam. 

13+  WPM  Code  groups 
again,  at  a  brisk  13  per  so  you 
will  be  at  ease  when  you  sit 
down  in  front  ot  the  steely 
eyed  government  Inspector 
and  he  starts  sending  you  plain 
language  at  only  13  per.  You 
need  this  e^tra  margin  to  ovef 
come  the  panic  which  it  uni^ 
venal  in  the  test  situations. 
When  you've  spent  your 
nr^oney  and  time  to  take  the 
test  vou'H  thank  heavens  you 
had  this  back-' breaking  tape. 


20+  WPM  Code  is  what 
gets  you  when  you  go  for  the 
Extra  Class  Iken^.  It  is  so 
embarrassing  to  panic  out  (ust 
because  you  dtdn^t  prepare 
yourself  with  this  tape. 
Though  this  is  only  one  word 
faster,  the  cod^  groups  are  so 
difficult  that  you'li  almost  fall 
asleep  copying  the  FCC  stuff 
by  comparison.  Users  report 
th^t  they  can't  believe  how 
easy  20  per  reaiiy  is  with  this 
fantastic  one  hour  tape,  iSlo 
one  who  can  copy  these  tapes 
can  possibly  tail  the  FCC  test. 
Remove  all  fear  of  the  code 
forever  with  these  tapes. 


ONLY  4  for  Sl&.S&l*'  73  Is  in  the  publishing  business,  not  tapes,  so  these  are  priced  much  lower  than  anyone  dse  could  sell  theni*  Have 
you  ever  seen  one  hour  cassettes  for  under  $6?  For  1st  class  mail  add  7^4  per  tape  ordered. 


LIBRARY  SHELF 
BOOK  BOXES 

S2,00  each  * 


BUMPER  STICKERS: 

RADIO  AMATEURS  TALK  TO  THE  WORLDil 
AUTHORIZED  VEHICLE 
SUPPORT  YOUR  LOCAL  POLICE 

BOi  e«ch*;  my  3  for  $1,00* 

BINDERS  -  Red  Bindecs  with  gold  lettering  keep  your  1976  Si 
1977  73s  safe  from  being  lost  or  damaged.  Each  binder  holds 
12  issues.  56.50  ea,,*  2  for  S12,00.» 


Back  Issue  Bundle!  73  Magazine  claries,  issues  containing 
hundreds  of  articles  &  projects.  Great  for  nostalgia  buffsl  25 
copies  (all  differentl  for  10,00.* 
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Style  Y  (yeiiovy  card: 
bittck  type) 


SiyJv  W  -  mac*  f»v».  okM  nw*^ 


Only  S8.9&for  2S0 
$13.95  for  500* 


QSO  information  Is  standard  form  on  back  of  alt  eards^  (DOMES- 
TIC ORDERS  ONLY}  Allow  6^8  weeks  for  delivery. 

Use  the  order  ca'd  m  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to: 
73  Radio  Bookshop  •  Peterborough,  NH  03458,  Be  sure  to  ificlude  check  or  detailed  credit  card  inform ation. 
^  Add  St  .00  shipping  8t  handling  charge  for  each  order.  Note:  Price  subject  to  change  on  books  r»ot  published  by  73  Magazine. 
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•  WEATHER  SATELLITE  HANDBOOK  Simple  equipment  and 
methods  for  getting  good  pictures  Ironr^  the  weather  satellite.  Antennas, 
receivers,  monitors,  facsimile  vou  can  build,  rrarking,  automatic  control 
(you  don't  even  have  to  be  home).  Dr.  Taggart  WB8DQT  S4J5.* 

•WEW  REPEATER  ATLAS  of  the  ENTIRE  World,  150%  as  big  as  any 
list  ever  available  -  nearly  900  more  repeaters  listed.  New  improved 
maps  that  show  the  location  by  frequency  of  every  repeater  in  the 
Stales.  Only  $1.95.' 

•  VHF  ANTENNA  HANDBOOK  The  NEW  VHF  Antenna  Handbook 
details  the  theory,  design  and  construction  of  hundreds  of  different 
VHF  and  UHF  antennas  .  *  *  A  practical  book  written  for  the  average 
amateur  who  takes  joy  in  building,  not  full  of  complex  formulas  for  the 
design  engineer.  Packed  w\th  fabulous  antenna  projects  you  can  build, 

•  THE  CHALLENGE  OF  160  is  the  newest  book  in  the  73  technical 
fibrary,  dedicated  to  160  meter  operating.  Si  Dunn  provides  all 
necessary  information  to  get  started  on  this  unique  band-  The 
a M -import ant  antenna  and  ground  systems  are  described  in  detail.  The 
introduction  contains  interesting  photos  of  Stew  Perry's  (the  King  of 
1601  shack.  This  reference  is  a  must  for  new  and  experienced  "Top 
Band"  operators.  Price:  S4.95,* 

•  BEHIND  THE  DIAL  by  Bob  Grove*  Get  more  fun  out  of  shortwave 
listening  with  this  interesting  guide  to  receivers,  antennas,  frequencies 
and  interference.  S4,9S,* 
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•  COAX  HANDS OOK  The  world's  only  handbook  devoted  exclusively 
to  coax,  feedljnes  and  connectors.  Special  price  only  $1  .SO.* 

•  VOL.  I  COMPONENT  TESTERS  .  .  .  how  to  build  transistor  testers 
(81,  diode  testers  (3),  IC  testers  (3h  voltmeters  and  VTVMs  (9), 
ohmmeters  \B  different  kinds),  inductance  (3^  capacity  (9),  Q 
measurement,  crystal  checking  (6),  temperature  (2J,  aural  meters  for 
the  blind  (3)  and  aN  sorts  of  miscellaneous  data  on  meters  . ,  .  using 
them,  makirtg  them  more  versatile^  making  standards.  Invaluable  book 
$4.95.* 

•  VOL,  II  AUDIO  FREQUENCY  TESTERS  , .  ,  jam  packed  full  of  aH 
kinds  of  audio  frequency  test  equtpmeni.  If  you're  into  SSB,  RTTY, 
SSTV,  etc.,  this  book  is  a  must  for  you  ...  a  good  book  for  N-fi  addicts 
and  experimenters  too!  S4.95** 

•  VOL.  Ill  RADIO  FREQUENCY  TESTERS  Radio  frequency  waves, 
the  common  denominator  of  Amateur  Radio.  Such  items  as  SWR, 
antenna  impedance^  line  impedance,  rf  output  and  field  strength; 
detailed  instructions  on  testing  these  items  includes  sections  on  signal 
generators,  crystal  calibrators,  grid  dip  oscillators,  noise  generators, 
dummy  loads  and  much  more.  $4.95.* 

•  VOL.  IV  IC  TEST  EQUIPMENT  Become  a  troubleshooting  wizard. 
All  you  need  to  know  about  pulse,  audio  and  sync  generators, 
frequency  counters,  digital  component  testers,  logic  probes  and  morel 
Plus  a  cumulative  index  for  all  four  volumes  of  the  73  Test  Equipment 
Library.  $4.95.* 

•  THE  NEW  RTTY  HANDBOOK  is  a  brand  new  1977  edition  and  the 
only  up-tQ-dete  RTTY  book  available.  The  state  of  the  art  has  been 
changing  radically  and  has  made  all  previous  RTTY  books  obsolete.  It 
has  the  latest  circuits,  great  for  the  newcomer  and  the  expert  alike  ,,  . 
Only  $5.95.* 


•73  VERTICAL,  BEAM  AND  TRIANGLE  ANTENNAS  by  Edward  fUl. 
Noll  W3FOJ  Describes  73  different  antennas  for  amateurs.  Each  design 
is  the  result  of  the  author's  own  experiments:  each  has  actually  been 
built  and  air-tested.  Includes  appendices  covering  the  construction  of 
noise  bridges  and  antenna  line  tuners,  as  well  as  methods  for  measuring 
resonant  frequency,  velocity  factor,  and  standi ng-wave  ratios,  160 
pages.  $5,50.* 

•  IC  OP'AMP  COOKBOOK  by  Walter  G.  Jung.  Covers  not  only  the 
basic  theory  of  ihe  IC  op  amp  in  great  detail,  but  also  includes  over  250 
practical  circuit  applications,  liberally  illustrated,  592  pages,  5'h4  x  8!4, 
softbound  $12,95,* 

•  73  DIPOLE  AND  LONG -WIRE  ANTENNAS  by  Edward  M.  Noll 
W3FQJ  This  is  the  first  collection  of  virtually  every  type  of  wire 
antenna  used  by  amateurs.  Includes  dimensions,  configurations,  and 
detailed  construction  data  for  73  different  antenna  types.  Appendices 
describe  the  construction  of  noise  bridges,  line  tuners,  arvd  data  on 
measuring  resonant  frequency,  velocity  factor,  and  swr.  $5,50.* 

•  RF  AND  DIGITAL  TEST  EQUIPMENT  YOU  CAN  SUILD  Rf  burst, 
function,  square  wave  generators,  variable  length  pulse  generators  — 
100  kHz  marker,  i*f  and  rf  sweep  generators,  audio  osc,  af/rf  signal 
injector,  146  MH2  synihesiztr,  digital  redouts  for  counters,  several 
counters,  orescaler,  microv^^vemeter,  etc-  252  pages.  S5.95.* 

•  SSTV  HANDBOOK  This  excellent  book  telis  all  about  it,  from  its 
history  and  basics  to  the  present  state  of  the  art  techniques.  Contains 
chapters  on  circuits,  monitors,  cameras,  color  SSTV,  test  equipment 
and  much  more.  Hardbound  $7^  softtK>und  $5.* 
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•  RTL  cookbook  by  DonaEd  Lancaster.  Explains  the  bow  and  why  of 

RTL  (Re&istOf^Transistor  Logic)  andgi^es  d^sicpn  informattan  that  can  be  put 
to  pract^caE  u$^.  Gives  a  multitude  of  digital  apptications  ranging  fronn  the 
basrc  switch  to  the  sophisticated  counter.  240  pages r  5!4  x  8%:  softbound. 
$530.* 

•  TTL  COOKBOOK  by  Donald  Lancaster.  Explains  what  7TL  is,  how  it 
works,  and  how  to  use  it.  Discusses  practical  appHcations,  such  as  e  digital 
counter  and  display  systern,  events  counter,  electronic  stopwatch,  digital 
voltmeter,  and  a  digital  tachometer.  336  pages;  614  x  8%;  soltbound,  S8.95,* 

•  TVT  COOKBOOK  bv  Donald  Lancaster.  Describes  the  use  of  a  standard 
television  receiver  as  a  microprocessor  CRT  tartninal.  Explains  and  describes 
character  generation,  cursor  control  and  interface  information  in  typical, 
easy -to -under  stand  Lancaster  style.  This  book  is  a  required  text  for  both  the 
microcomputer  enthusiast  and  the  amateur  RTTY  operator  who  desires  a 
quiet  alternative  to  notsy  tatetype  machines^  S9.95.* 


•  FASCINATING  WORLD  DF=  RADIO  COMMUNICATION  Interesting 
stories  in  the  history  of  radio  pioneering  and  discovery.  Also  includes 
the  fundamentals  of  broadcast  band  DXing.  A  must  for  every  radio 
amateur.  S3. 9 5.* 

•  PRACTICAL  TEST  INSTRUMENTS  YOU  CAN  BUILD  37  simple 
test  instruments  you  can  make  —  covers  VOMs,  VTVMs,  semiconductor 
testing  units,  dip  meters,  wattmeters,  and  just  about  anything  else  you 
might  need  around  the  test  lab  and  ham  shack.  S4.95.* 

•  1001  PRACTICAL  ELECTRONIC  CIRCUITS  Tabs  new  1001 
circuits  is  available  for  only  $9-95  ppd,  The  next  tlnw  you  want  a 
circuit  for  just  atout  anything,  eat  your  heart  out  that  you  didn't  send 
for  this  book  the  first  time  you  read  about  it.  You'd  better  order  the 
book  right  away,  before  they  run  out.  $9.95.* 

•  HOW  TO  MAKE  BETTER  QSLs  Be  proud  of  your  QSL  cards  .  .. 
have  a  card  which  gets  front  space  on  every  hamshack  wall  .  .  .  win 

prizes  at  hamfests.  The  only  way  to  have  a  truly  outstanding  card  is  lo 
make  it  yourself,  which  is  easy  when  you  have  this  new  book.  S2.00* 


•  WHAT  TO  DO  AFTER  YOU  HIT  RETURN  PCC's  first  book  of  computer 
games  .  ,  ,  48  different  computer  games  you  can  play  in  BASIC  .  .  *  programs, 
descriptions,  muchly  illustrated ,  Lunar  Landing,  Hammurabi,  King,  Civil  2,  Qubic 
5, Taxman,  Star  Trek,  Crash,  Market,  etc.  $6.95.* 

•  BASIC  COMPUTER  GAMES-MICROCOMPUTER  EDITION  (formerly  fOI 
BASiC  Computer  Games)  More  than  100  games,  from  very  simple  to  real  buggers. 
Included  is  description  of  the  gam^s,  the  listing  to  put  in  your  computer  and  a 
sample  run  to  show  you  how  they  work.  Any  one  game  is  worth  more  than  the 
price  of  the  book  for  the  fun  you  will  have!  S7.50.* 

•  BASIC  by  Bob  AJbrecht.  SeH-teadiing  guide  to  the  computer  language  you  will 
need  to  know  for  use  with  your  microcomputer,  324  pages.  This  is  one  of  the 
easiest  ways  to  learn  computer  programming.  S4,95,* 

•  THE  UNDERGROUND  BUYING  GUIDE  Here  is  a  handy  guide  for  the 
electronics  enthusiast.  Over  600  sources  of  equipment  and  literature  are  provided; 
some  are  mail-order-oniy  outfits  that  do  not  advertise-  Sources  are  listed 
alphabetically,  by  service  or  product,  and  by  state.  The  guide  is  cross-referenced 
for  ease  of  use.  Electronic  publishing  houses  are  also  listed.  Published  by  PMS 
Publishing  Co.,  $5^5.* 


•  AN   INTRODUCTION  TO  MICROCOMPUTERS,  VOLS.  1  AND  2  by  Adam 

Osborne  Associates,  are  references  deaMr^  with  mfcrocomputer  architecture  in 
general  and  specifically  with  details  about  most  of  the  common  chips.  These 
books  are  not  software-oriented,  but  are  invaluable  for  the  hobbyist  who  is  into 
buildifYg  his  own  interfaces  and  processors  Volume  1  is  dedicated  to  gen&ral 
hardware  theory  related  to  micros,  and  Volume  2  discusses  the  practical  details  of 
each  micro  chip.  (Detailed  review  in  K/fotaud  ^}  Published  by  Osborne 
Associates,  Vol.  I  -  $7,50*;  VoL  II  --  $1Z50.* 

•  80S0  PROGRAMMING  FOR  LOGIC  DESIGN  Ideal  reference  for  the  person 
desiring  an  in-depth  understanding  of  the  8080  processor.  The  works  is 
application-oriented,  and  the  8080  is  discussed  in  light  of  replacing  conventional, 
hard-wired  logic  systems.  Both  hardware  and  software  ts  described.  Practical 
design  considerations  are  provided  for  the  implementation  of  an  SOBO-based 
control  system.  {Detailed  review  in  Kilobaud  ^\  Published  by  Dsborr« 
Associates,  S7.50.* 

•  6800  PROGRAMMING  FOR  LOGIC  DESIGN  Oriented  toward  the  ifxJustrial 
user,  describes  the  process  by  which  conventional  logic  can  be  replaced  by  a  6800 
nnicro processor.  Hardware,  software,  and  interfacing  techniques  are  discussed. 
This  reference  provides  practical  information  that  allows  an  experimenter  to 
design  a  complete  micro  control  system  from  the  ''ground  up."  An  excellent 
reference!  Published  by  Osborne  Associates,  $7.50.* 
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•  BRAND  NEW  DICTIONARY  This  microcomputer  dictionary  fills  the 
urgent  need  to  become  quickly  acquainted  with  the  terminoiogv  and 
Tiomervclature  of  the  revolution  In  comptrters.  Over  5000  definitions 
an^  explanations  of  terms  and  corKiepts  (704  pages)  relating  to 
mic^roprocessors,  microcomputers  and  microcontrollers*  There  is  also  a 
cortiprehensive  etecironics /computer  abbreviations  and  acronyms 
section.  $1  5.95,* 

•  COMPUTER  PROGRAMMING  HANDBOOK  by  Peter  Stark.  A 
complete  guide  to  computer  programming  and  data  processing,  fncludes 
many  worked  out  examples  and  history  of  computers.  $8,95,* 

•  MY    COMPUTER    LIKES    ME    . .  .   WHEN    I    SPEAK    BASIC   An 

introduction  to  BASIC  *  . .  simple  enough  for  your  kids.  If  vou  want  to 
teach  BASIC  to  anyone  quickty,  this  booklet  is  the  way  togo.  S2.00,* 


•SCELBrS    GALAXY    GAME    FOfI    THE 

"6800"  "Galaxy '*  pits  the  operator  of  a 
spaceship  against  alien  craft,  as  well  as  such 
^riables  as  speed,  time,  and  ammunition.  No 
tv^io  games  are  the  samel  $14.95«* 

•  6800  SOFTWARE  GOURMET  GUIDE  St 
COOKBOOK  This  manual  describes  sorting, 
searching,  and  many  other  routines  for  the 
8080  user.  $9.95.' 

•  mm  SOFTWARE  GOURMET  GUIDE 
AMD  COOKBOOK  Describes  soning,  search- 
ing, and  many  other  routing  for  the  8080 
user,  $SS5* 

•  CMOS  COOKBOOK  by  Don  Lancaster. 
Anoiher  winner  from  the  author  of  the  RTL 
and  TTL  Cookbooks.  Details  the  application 
of  CMOS,  the  tow  power  logic  family  suitable 
for  most  applications  presently  dominated  by 
TTL.  Eight  chapters  cover  all  facets  of  CMOS 
logic,  prefaced  by  100  pages  detai Hng  the 
characteristics  of  most  CMOS  circuits.  Re- 
quired reading  for  every  serious  digital  experi- 
menter. $9.95.* 

•  HOBBY  COMPUTERS  ARE   HERE   If  you 

(or  a  friendj  want  to  come  up  to  speed  on 
how  computers  work  .  .  ,  hardware  and  soft- 
ware ..  .  this  h  an  excellent  book.  It  starts 
with  the  fundamentals  and  explains  the 
circuits,  the  basics  of  programming,  aiong 
with  a  couple  TVT  construction  projects, 
ASCI  I -Baudot,  etc.  It  has  the  highest  recom- 
mendations as  a  teaching  aid  for  newcomers. 
$4.95.* 

•  FUM  WITH  COMPUTERS  AND  BASIC  by 
Donald  D.  Spencer,  contains  an  easy-to-under- 
stand  explanation  of  the  BASIC  Programming 
Language  and  is  intended  for  persons  who 
have  had  no  previous  exposure  to  computer 
programming  but  want  to  learn  BASIC 
quickly,  easily,  and  interestingly.  Over  half 
the  bocik  is  devoted  to  problems  using  games, 
puzzles,  and  mathematical  recreations  (you 
don't  need  a  math  backgrouTKl  to  understand 
most  of  the  problems  in  this  book).  A 
superior  book  for  self-teaching  and  learning 
computer  programming.  $6,95,* 


•  THE  STORY  OF  COMPUTERS  fay  Donatd 
D.  Spencer  is  to  computer  books  wfiat  Dick 
ami  Jane  js  to  novels  .  .  .  extremeJy  elemen- 
tary^ gives  the  non-computer  is  t  a  fair  kJea  of 
what  the  hobbyist  is  talking  about  when  he 
speaks  computer  lingo.  Attempts  to  explain 
what  connputers  are  and  can  do,  S455,* 

•SCELBI'S  FIRST  BOOK  OF  COMPUTER 
GAMES  Need  a  game  for  your  8008  or  8080 
microprocessor?  Describes  three  popular 
games,  "Space  Capture,"  "Hexpawn/*  and 
"Hangman."  Complete  flowcharts,  logic 
description,  program  listing,  and  instructions 
are    provided.    A   must   for  the  game  freak! 

•  MICROCOMPUTER  PRIMER  by  Mitchell 
Waite  and  Michael  Pardee.  Describes  basic 
computer  theory,  describes  the  world  of 
microcomputing  in  'Veal  world'*  terminology, 
explains  numbering  systems,  and  introduces 
the  reader  to  the  world  of  programming. 
There  is  probably  no  better  way  of  getting 
involved  with  the  exciting  new  hobby  of 
microcomputing.  $7.95,* 

•  IWTROOUCTION  TO  MICROPROCES 
SORS  by  Charles  Rockwell  of  MICROLOG. 
An  ideal  reference  for  the  individual  desiring 
to  understand  the  hardware  aspects  of  micro- 
processor systems-  Describes  the  hardware 
details  of  computer  devices  in  terms  the 
beginner  can  understand,  instead  of  treating 
the  micro  chip  as  "biack  box,"  Addressing 
schemes^  registers*  control,  and  memory  are 
all  explained.  General  information  about 
hardware  systems  is  provided,  Specific 
systems  are  not  described  and  programming  is 
only  briefly  discussed*  $17,60*  US  and 
Canada,  $20  elsewhere. 

•  THE  NEW  HOBBY  COMPUTERS!  This 
book  takes  it  from  where  "Hobby  Computers 
Are  Here"  leaves  off^  with  chapters  on  Large 
Scale  Integration,  how  to  choose  a  micro- 
processor chip,  an  introdtiction  to  program- 
ming, low  cost  I/O  for  a  computer,  computer 
arithmetic,  checking  memory  boards,  a 
Baudot  monitor /editor  sYst^^«  ^^  audible 
logic  probe  for  finding  those  tough  problems, 
a  Kam's  computer,  a  computer  OSO  machine 
.  , .  and  much,  much  more!  $4,95.* 

•  KILOBAUD  T^e  Small  Computer  Magazine 
vwritten  for  the  non-PhD  computer  hobbyist 
who  wants  to  know  what's  new.  S2.00  each  at 
the  newsstand,  $1 5,00  for  1  year  sub. 
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•  COMPUTER  DICTIONARY  by  DonaW  D, 
Sper^cer .  Defines  word$  and  acronums  used  by 
computerists  in  a  clear,  easy  to  ur^der^tarid 
style^  Over  2000  definitions  are  provided. 
Thii  reference  is  a  must  for  the  individual 
getting  started  in  the  world  of  microcom- 
puters.  Published  by  Camelot  Press,  S5.95,* 


•  CHEMISTRY  WITH  A  OOMPLTTER  by  Fauf 

A,  Cauchon.  Contains  a  collection  of  tutorial* 
simulation  and  p  rob  I  em -^n  era  t  ion  computer 
programs.  Simulations  provide  models  of 
lengthy  laboratory  experimentation  beyond 
the  limited  dassroom  timeframe  and  enhaT>ce- 
ment  of  course  studies  by  encouraging  p re- 
laboratory  research.  Useable  with  almost  any 
chemistry  course  at  the  high  school  or  college 
leueL  Written  in  BASIC.  Price  S9.95.* 

•  TYCHON'S    8080    OCTAL   CODE   CARD 

Slide  rule^like  aid  for  programming  and 
debugging  8080  software  . . .  contains  all  the 
mnemonics  and  corresponding  octal  codes. 
Only  6>Sx3  inches,  provides  neat,  logical 
format  for  quick  reference.  Back  side  of  card 
is  primed  with  an  ASCII  code  chart  for  128 
characters  plus  the  80B0  status  word  and 
register  pair  codes.  Also  available,  Tychon's 
8QB0  Hex  Code  Card^  same  as  above  only  has 
hex  codes  instead  of  octal.  Only  $3,00*  each. 


•1976  PERIODICAL  GUIDE  FOR  COM 
PUTERISTS  is  a  20  page  book  which  indexet 
owr  1^000  personal  computing  erticfes  for  ttie 
entire  year  of  1976  from  Byte,  Creative 
Computing,  Digital  Design,  Dr.  Dobbs 
Journal,  EDN,  Electronic;  Design,  Electronics, 
Interface  Age,  Microtrek,  Peoples  Computer 
Company,  Popular  Electronics,  QST,  Radio 
Electronics,  SGCS  Interface  and  73,  Articles 
are  indexed  under  more  than  tOO  subject 
categories.  Price  $3.00.*  New  January  —  June 
1977  Edition  -$3.00.* 

•  A  QUICK  LOOK  AT  BASIC  by  Donald  D, 
Spencer,  A  perfect  reference  for  the  beginning 
programmer.  Assumes  that  the  reader  has  no 
previous  programming  experience.  A  self- 
teachtng  guide  for  the  Individual  desiring  to 
learn  the  fundamentals  of  BASIC,  the  most 
common  hobbyist  programming  language. 
Price:  $4,95- 

•  HOME  COMPUTERS:  2^^  Qu«tioni  Si 
Answifi  by  Rich  Didday.  Two  books  aimed 
exclusivdy  at  the  novice  computer  hobbyist/ 
home  computer  user.  Written  in  a  rather 
uriusual  style  which  has  a  beginner  asking 
questions  which  are  answered  by  a  person 
with  a  substantial  background  in  computers 
and  personal  compyting.  The  questions  are 
iust  1t>e  kind  beginners  come  up  with  .  ^ .  and 
the  answers  are  presented  in  essy-to-under^ 
stand  terms  (usually  with  a  diagram  to 
illustrate  the  ooint).  Both  the  hardware  and 
software  aspects  of  home  computing  are 
covered  from  A  to  Z.  An  index  in  both  books 
makes  them  ideal  as  reference  material  for 
anyom.  Volume  I:  Hardware  —  $7.95*; 
Volume  2:  Software  -  $6,95*. 
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•  SIXTY  CHALLENGING  PROBLEMS 
WITH  BASIC  SOLUTIONS  Donald  Spencer. 
Provides  the  serious  student  of  BASIC  pro- 
gramming with  interesting  problems  and  solu- 
tions. No  knowledge  of  math  abovie  algebra 
required.  Includes  games,  programs  for  finan- 
cial interest,  conversions  and  numeric  manip- 
ulations. Price:  S6,95* 

•  SOME      COMMON      BASIC     PROGRAMS 

published  by  Adam  Qsborr^  &  Associates, 
Inc  Perfect  for  non-technical  compuierists 
reQuirlng  ready  to  use  programs.  Business 
programs  like  depreciation  formulas,  loan 
payment  solutions  and  loan  interest  rates: 
math  routines  containing  statistical  packages 
and  polynomial  derivations  ,  . .  plus  miscel- 
laneous programs.  Invaluable  for  the  user  who 
is  not  an  experienced  programmer.  All  will 
operate  in  the  stand-alone  mode.  $7,50* 
paperback* 

•  THE    SECRET   GUIDE  TO  COMPUTERS 

Parts  Xf  2,  and  3  by  Russ  Walter.  Part  One 
describes  computers  in  general,  and  after 
reading  for  ten  minutes  you  will  be  writing 
simple  BASIC  prograrm!  Employs  a  step-by- 
step  teaching  process,  the  end  result  being  a 
working  knowledge  of  BASIC,  Part  Two 
discusses  computer  applications.  It's  one  thing 
to  master  the  syntax  of  a  language  such  as 
8ASIC  and  another  to  solve  problems  using 
the  new  tool.  This  also  provides  useful  tech- 
niques In  problem  solving.  Part  Three 
describes  programming  language.  Ever  heard 
of  APL  and  QLISP?  BASIC  is  not  the  only 
language  tjsed  to  program  computers,  and  as 
the  hobby  industry  grows  additional  lan- 
guages will  become  commonplace.  7th 
edition.  Part  I  -  $2J5*;  Pat  M  -  $2,50*; 
Pan  III-S3.50.* 

•  FORTRAf^  PROGRAMMING  By  Donald 
Spencer.  If  you  are  familiar  with  BASIC  you 
will  appreciate  the  additional  capabilities  of 
FORTRAN,  a  computer  language  vvith  most 
of  BASIC'S  features,  and  much  morel  FOR- 
TRAN was  designed  for  complex  numeric 
calculations:  and  possesses  extended  I/O  capa- 
bility. It  IS  easily  learned,  as  it  is  an  English- 
like  computer  language,  $7,50.* 

•  FORTRAN  WORKBOOK  by  Donald 
Spencer,  Provides  practical  examples  and 
problems  lo  solve.  Almost  all  micros  support 
BASIC  —  it  won't  be  long  before  FORTRAN 
is  commonplace.  Don't  miss  the  programming 
boat  . . .  learn  FORTRAN;  and  be  ready  for 
the  next  Language  boom!  £3.95.* 

•  Sci«nttrtc  rr^ttiiih  Instrumonu'  BASIC 
SOFTWARE  LIBRARY  is  a  complete  do-it- 
yourself  kit.  Written  in  everybody's  BASIC 
immediately  execut^le  in  ANY  computer 
with  at  least  AK^no  other  peripherals  needed. 
Over  700  pages  of  source  codes,  descriptions 
and  instructions.  VoL  I  contains  business  and 
recreational  programs  and  ts  300  pages,  VoL 
11  is  260  oaoes  and  contains  math,  engineer* 
ins,  statistics  ar>d  plotting  programs.  VoU  III 
contains  money  msnagmg,  advanced  business 
programs  such  as  bilJing,  A/R,  inventory, 
payroll,  etc.  Vol,  IV  contains  general  purpose 
programs  like  loans,  rates,  retirement,  plus 
games:  Poker,  Enterprise  (take  charge  while 
Capt,  Kirk  is  away},  Football  and  morel  Vol. 
V  Is  filled  with  experin^nter's  programt 
Including  games,  pictures  and  misc.  problems 
like  "logic/'  Vols.  I  &  11  $24.95/  Vol.  Ml 
$39.95,*  Vol.  IV  &  V  $9.95  each.* 


Use  the  order  card  in  the  back  of  this  magazine  Or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to: 
73  Radio  Bookshop  •  Peterborough,  NH  0345S.  Be  sure  to  include  check  or  detailed  credit  card  information. 
sJCAdd  $1 .00  shipping  &  handling  charge  for  each  order.  Note:  Price  subject  to  change  on  books  not  published  by  73  Magazine* 
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•  MICROPROCESSORS  FROM  CHIPS  TO 
SYSTEMS  by  Rodnav  Zaks  H  a  complete  and 
detailed  rntroduction  to  microprocessors  and 
microcomputer  sy^^^^^s^  ^o  prefiminary 
knovvrledge  oi  computers  or  microprocessors  is 
required  lo  read  this  book,  although  a  basic 
engineering  knowledge  h  n^cural'v  ^n 
advantage,  intended  for  all  wishing  to  under- 
stand the  concepts,  techniques  and  com- 
ponents of  microprocessors  in  a  short  time, 
$9.95/ 


•  MICROPROCESSOR  IIVTERFACING 
TECHNIQUES  by  Ausim  Lesea  &  Rodnay 
Zaks  will  teach  you  how  to  Jnterconneci  a 
complete  system  and  interface  it  to  all  the 
usual  peripherals.  J I  covers  hardware  and 
software  skills  and  techniques,  including  the 
use  and  design  of  model  buses  such  as  the 
IEEE  488  or  SI 00,  $9.95.' 

•THE  ''COMPULATOR"  BOOK  -  Buitding 
Super  Calculators  &  Minicomputer  Hardware 
with  Calculator  Chips  by  R.  P.  Haviland 
provides  ideas,  design  info  and  printed  circuit 
boards  for  calculator  chip  projects,  measure 
time,  tie-in  with  a  Teletype  to  create  a 
viftually  infinite  memory  system,  and  count- 
less other  functions.  $7.95l* 

•  MICROPROCESSOR  PROGRAMMING  for 
Computer  Hobbyists  by  MeiU  Graham  is  for 
the  hobbyist  interested  in  intermediate  and 
advanced  techniques  of  programming  and 
data  structuring.  Written  to  take  up  where  the 
computer  manufacturers'  instruction  manuals 
and  the  introductory  programming  language 
texts  leave  off.  S8. 95.' 

•  DISCOVERING  BASIC  -  A  Problem 
Solving  Approach  by  Robert  E^  Smith  deals 
with  progressively  more  complex  problems 
which  allow  the  reader  to  discover  the  vocab- 
ulary of  BASIC  language  as  he  develops  skill 
and  confidence  in  putting  it  to  work,  Clear 
and  concise  explanations.  Problems  used 
cover  a  wide  range  of  interests  —  insurance, 
geonrietry.  puzzles,  ecor^omics,  etc.  $6.85.* 

•  BUILD  IT  BOOK  OF  DIGITAL  ELEC- 
TRONIC TIMEPIECES  by  Robert  Haviland  is 
a  data-packed  guide  to  building  every  time- 
keepirig  devtee  you  can  imagine:  rugged  ship- 
board clocks,  second-splitting  digital  IC 
chronometers,  decorator  digital  clocks,  a  pre- 
cision timer,  a  frequency -period  meter,  a  tide 
and  moon  clock,  an  automatic  alarm  setter, 
etc.  Includes  full-size  printed  circuit  board 
layouts.  $6.95.* 

•THE  S080A  BUG  BOOK- MICROCOM- 
PUTER   INTERFACING    AND    PROGRAM^ 

MING  is  written  for  the  8080  user  who  has  a 
knowledge  of  digital  elements  and  operations. 
This  book  will  be  invaluable,  as  it  explains  the 
fundamental  tasks  of  microcomputer  inter- 
facing and  the  associated  microcomputer  I/O 
programming  for  8080- based  microcom* 
puters.  Only  S9.95.* 
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•  THE  COMPOTE R  QUIZ  BOOK  by  Donafd 
D,  Spencer  fS  written  for  readers  who  would 
tike  to  test  themselves  on  basic  computer 
concepts.  It  may  be  used  effectively  by 
students,  teachers,  laymen,  programmers,  per- 
sonal computer  users,  or  anyone  else  inter- 
ested irt  checking  their  knowledge  of 
computer  concepts,  $5.95.* 

•  MASTER  HANDBOOK  OF  HAM  RADIO 
CIRCUITS  This  is  an  encyclopedia  of  amateur 
radio  circuits,  gleaned  from  past  issues  of  73 
Magazine  and  carefully  selected  according  to 
application.  You'll  find  many  you've  never 
seen  before,  some  new  twists  on  the  tried  and 
true,  and  several  that  have  been  long  for- 
gotten but  are  well  worth  remembering. 
Whether  your  interest  ranges  from  rage  hewing 
to  EME,  from  CW  to  slow- scan  TV,  from  OX 
to  county  nets,  this  handbook  will  be  a 
welcome  addition  to  your  shack-  S8.95.* 

•  HOW  TO  BUY  &  USE  MIIStlCOMPLfTERS 
AND  MICROCOMPUTERS  by  Wm.  Barden, 
Jr,  This  book  dtscusses  these  smaller  brethren 
of  computers  and  shows  how  ihe  reader  can 
become  a  part  of  the  revolution  —  how  he  can 
own  ar>d  use  a  functioning  computer  system 
in  his  home  to  do  a  variety  of  practical  or 
recreational  tasks.  ^.95.* 

•  HOW  TO  PROGRAM  MICROCOMPUTERS 

by  Wm,  Barden,  Jr.  Here  is  a  guide  to 
assembly  language  programming  of  the  Intel 
8080,  Moiorola  MC6300,  and  MQS  Tech^ 
oology  MCS6502  microprocessors.  It  is 
written  especially  for  beginning  programmers 
with  hobbyist  microcomputers  based  on  one 
of  these  three  chips.  The  topics  covered  range 
from  data  manipulations  at  the  bit  level  up  to 
data  handling  of  tables  and  lists,  arid  from 
simple  adds  and  subtracts  up  to  floaling-pornt 
operations*  $8*95.* 

•  YOUR  OWN  COMPUTER  toy  M.  Waiteand 
M.  Pardee.  The  personal  computer  has  been 
touted  as  the  next  consumer  product.  8ut 
most  individuals  still  wonder  why.  Much 
technical  material  has  been  written  but  there 
is  tittle  material  for  the  average  individual 
without  an  extensive  background  in  elec- 
tronics. This  book  removes  the  stigma  of 
complexity  that  surroiinds  the  computer  and 
has  succeeded  in  providing  a  simple  easy-to^ 
understand  guide  to  these  units.  Si .95.* 


•  IC  TIMER  COOKBOOK  by  Walter  Jung. 
This  book  provides  an  excellent  introduction 
to  the  field  of  tC  timers  and  their  applications 
for  anyone  involved  in  modern  solid-state 
electronics  —  from  hobbyist^  to  technical  and 
ertgineerjng  student,  to  practicir»g  technician 
or  engineer.  Not  only  does  it  contain  many 
practical  and  useful  circuits,  it  is  also  a 
valuable  reference  of  basic  theoretical  infor- 
mation. $9.95,* 

•  ADVANCED  BASIC  -  Applications  md 
Problems  by  James  Coan  is  for  those  who 
want  to  extend  their  expertise  with  BASIC. 
Offers  advanced  techniques  and  apptications. 
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MORE    LlfllNGI 

THAN 

BEFORE 


Our  NEW  edition  is  150%  as  big  as  any  list  ever 
available  -  nearly  900  more  listings  than  the  previous 
editions-  Plus  new  improved  maps  show  the  location 
by  frequency  of  every  repeater  in  the  siates^ 

Only  $1.95 


Use  order  card  in  the  back  of  this  magazine  or  itemize  your 
order  separately.  Add  $1.00  shipping  &  handling  per  order, 
and  send  to: 

73  Radio  Bookshop 
Peterborough  NH  03458 


AU  the  study  aids  you  need  to  de- 
come  a  HAM  for  only  $25.00!! 
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■  NOVICE  CLASS  HANDBOOK 

■  4  NOVICE  THEORY  TAPES 

■  BEGINNER  CODE  TAPE  (5  WPM] 
>  G  +  WPM  PRACTICE  CODE  TAPE 


A  GREAT  GIFT  IDEA! 

Treat  yourself  to  an  amateur 
radio  fi'ceryse  today  f 


(See  page  216   for  detailed  description 
of  this  BARGAIN.) 


Use  order  card  in  the  back  of  this  magazine  or 
Itemize  your  order  and  send  to: 

73  MAGAZINE  •  Peterborough  NH  0345B 


irS  EASY  AND  FUN 

TO  BUILD  YOUR  OWN  TEST  EQUIPMENT 

WITH  ICs 


vmm, 


m  tut  EOUtPMElUT  S4.0S* 


ICa  hw*  of>«Mty  ilm^flad  wwmn  th*  m&tt  •optiivtkatvd  piacaa  at  ■ 

•i|uifim«fit,  making  thoni  fun  to  btiikd.  You  c«n  s«v9  ttKHiBnnKifl  of  clall«m 
bv  tiuiMing  your  own  aqutpfnant  and  luva  ■  t/mt  Lati  which  would  main  • 
tmnvraitv  |«aiotw« 

A  brand  nvw  IkmIi,  IC  TIST  EQUIPMEIVr,  has  oanatructiofi  prfi|w:t« 
for  making  37  p4«c*a  of  fraat  oquipfTwnt.  Siquam  wavn  ^nvnaKor,  pulma 
|p(iar«C«r,  timor,  Auifia  «vthaoiz»r,  APSK  ganarfitor,  tync  gafTaroLor, 
eountora*  capac-ltv  m«c«rj  ate 

thim  book  todry  and  gm  atartad  buiMIng  ytxir  own  tab* 


Uao  tha  orttar  card  In  rtetedc  of  tha  magxEHie  or  itamaa  your  ordar  on 
m  aaparata  pwca  of  papar  ami  mail  to  73  MAGAZLME^  Patarberou^  NH 
03458  or  phona  toll  fra*  BfKl-ESB-547a. 

Ba  sura  to  Fncluda  cback  or  dacatlad  cr#dlt  irtfoririBtiDfi.  *Add  SI  ahip- 
ptng  and  handling  charga  for  aach  oi*dar. 


The 

Challenge 

of  160! 


Tired  of  talking  lo  the  same  ctiaract&rs  on  75  every  evening?  Perhaps 
it's  time  to  try  a  new  hand  -  something  dlHerent  and  exciting. 
Consider  160  meters.  The  "Top  Band"  is  different  from  any  other 
amatiur  allocation.  Its  propagation  cfiaracteristics  are  ufiique,  fesem- 
bling  the  standard  AM  broadcast  band.  Amateur  radio's  roots  can  be 
traced  lo  16Q,  as  it  was  there  (actually.  200  meters)  thai  amaieur  radro 
began. 

If  you  are  remotely  interested  in  160  meter  operaliojt,  The  ChaifsngB  of 
fSO,  is  for  you.  Si  Dunn,  the  author,  has  compiled  a  complete  reference 
for  the  new  and  experienced  160  operator.  Elm/en  chapters  cover 
BVEfything  (rom  receiving  and  transmuting  equipment  to  antenna  and 
ground  systems.  This  reference  ts  heavily  illustrattd  and  complete 
sctiemaiicsare  provided  for  construction  proiects.  Price:  S4.95, 


Uh  tht  offtef  card  iri  the  bacli  of 

th«!  mt^itine  or  [trnnue  your  ord«f  on  a 

»p^raiB  P4p«r  &  mail  to:  73  Radio  Bookshop/ 

Pttarboroi*gh  NH  QMS8  B# iutft  to  incit^e 

chack  or  d#iBiled  etadit  C4>rd  m  for  mat  ion. 
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That  was  the  cry  of  the  amateurs  of  the  1920's  . ,  .  none  of  this  newfangled  vacuurn  tube 
stuff  for  them!  Then,  a  generation  later,  it  was  TUBES  FOREVERl  Amateurs  of  the  old 
school  fought  off  transistors.  Now  that  most  amateurs  have  come  to  accept  solid  state,  large 
scale  integration  is  here  and  reactionary  amateurs  are  busy  fighting  off  microcomputers. 

JOIN  THE  REVOLUTION,  DONT  FIGHT  IT,  Microcomputers  are  appearing  in  more 
and  more  equipment  . .  .  scanners  ...  the  Edgecom  2m  rig  . .  .  and  watch  for  a  whole  new 
generation  of  ham  transceivers  with  microcomputers  buitt  in! 

Read  about  microcomputers  in  Kilobaud,  the  magazine  written  for  the  newcortiier  to 
computers.  Many  of  the  articles  are  ham  oriented  .  .  .  after  all,  a  large  part  of  the  pioneers  of 
microcomputers  are  hams.  Don't  let  this  revolution  pass  you  by  .  , .  be  a  part  of  it  and  join 
the  fun.  Over  20,000  hams  have  their  own  computers  already  and  are  having  a  ball.  They're 
using  them  with  their  ham  stations,  to  run  repeaters,  and  to  learn. 

Never  has  there  been  such  an  opportunity.  Microcomputers  will  soon  be  one  of  the  larger 
industries  in  the  country^  so  the  pioneers  will  have  a  fantastic  chance  to  get  in  on  the  ground 
floor .  ,  .  and  that  ground  floor  is  still  there-  Read  all  about  it  in  Kilobaud. 

KILOBAUD  IS  GUARANTEED  ...  if  you  are  not  delighted,  you  can  return  your 
magazines  for  a  full  refundl  That's  right,  all  you  risk  is  the  postage!  Try  a  year's  subscription 
to  Kilobaud  and  see  for  yourseff.  YOU  CANT  LOSE. 


%ul)icvil)C  ! 

1  year  Kilobaud  -  $15.00 

Micro  subscription  —  4  nnonths  —  $5.00 


Use   the  order   form   in   back   of  this  magazine  or 
itemize  your  order  and  send  to: 

[kilobaud] 

pETERboROuqh  Nk  07498 
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Hobby  Computers  Are  Here 

HOBBY  COMPUTERS  ARE  HERE  helps  the  beginner  to  get  Into 
the  world  of  microconiputers  It  contains  the  following  chapters: 
Computers  Are  Here,  What's  A  Computer?,  The  History  of  Number 
Systems,  Is  Digital  A! I  That  New?,  How  Computers  Figure,  What's 
That  in  Binary?,  Say,  Are  You  A  Computer?,  Computers  Are  For 
Hams!,  How  Gates  Work,  TTL  — The  Best  Logic  Yet,  Ins  and  Out5  of 
TTL,  Flip  Flops  Exposed,  Those  Memory  Chips  — RAMs,  ROMs, 
PROMs,  etc..  Computer  languages— Simplified,  The  New  Standard 
Cassette  System,  build  This  Television  Typewriter,  Television  Type- 
writer Display  Unit,  Using  Surplus  Keyboards.  Morse  to  RTTY  Con- 
verter, ASCII  to  Baudot  Via  a  PROM,  and  ASCII/Baudot  Via  PROMs 
—  A  Second  Way,  PLUS  reprints  of  some  of  the  73  editorials  on  com- 
puters. Don't  miss  out  any  Eonger  on  the  fun  of  hobby  computing 
and  the  fantastic  applications  of  these  incredible  devices!  S4.95* 

The  New  Hobby  Computers 

This  book  takes  H  from  where  "Hobby  Computers  Are  Here" 
leaves  off,  with  chapters  on;  What's  All  This  LSI  Btmk?.  Which  Chip 
Dilemma,  How  Computer  Arithmetic  Works,  The  Death  of  Negative 
fIBM)  Logic,  And  on  the  Other  Side,  Soft  Artqf  Programming,  Part  I, 
Part  I!,  Part  III,  A  Very  Cheap  I/O  — The  Model  15,  Inexpensive  Paper 
Tape  System,  Baudot  MonitoWFditor  System.  Baudot  and  BASIC, 
Getting  By  the  Friden  8800  Communications  Gap,  What's  All  This 
Wire-Wrap  Stuff?,  How  to  Check  Memory  Boards,  Eight  Trace  Scope 
Adapter,  Logic  Probe  You  Can  Hear,  ASCII/Baudot  Converter  For 
Your  TVT,  A  Ham's  Computer,  Ham  Time  Sharing  is  Here  For  You, 
Safari  RTTY  Terminal,  Your  Computer  Can  Talk  Morse,  Sneaky 
Baudot  with  ASCII  Keyboard,  and  Computer  QSO  Machine.  PLUS 
interesting  editorials  on  computers  from  73.  Everything  of  interest  is 
there  in  one  volume,  ready  to  be  enjoyed  by  you.  Don't  miss  this 
tremendous  valuef  Only  $4.95* 
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Order  from:  73  Books,  Dept  HC,  Peterborough,  NH  03458 


*acld  $1  handling  charge  per  order. 
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^BEHIND  THE  ^lAL 

^y  Bob  Grove 

Get  more  fun  out  of  shortwave  listening  with  this 
interesting  guide  to  receivers,  antennas,  frequencies, 
and  interference.  Contains  the  following  chapters: 

•  The  Electromagnetic  Spectrum:  A  Review 
m  Users  of  the  Radio  Spectrum 

•  SufveiHance 

•  Station  Layout  Considerations 
^Antenna  Systems 

•  interference 


_„  ihe  order  card  in  the  back  of  this  magazine  or  itemize  your 
order  on  a  separate  piece  of  paper.  <Be  aire  lo  include  check  or 
detailed  credit  card  information.)  *Add  $1*00  sMpping  it 
handling  charge  for  each  order  and  mail  to; 

73  Radio  Bookshop  •  Peterborough  NH  03458 


For  a  little  bit  extra 
YOU  CAN  go  first  class  / 


*  , . .  And  binders  for  your  73  Magazines  are  the  first  class  way  to 

go* 

Your  back  issues  of  73  aie  your  very  best  encyciopedk  of 

electronics  and  you  don't  want  to  lake  imy  changes  on  losing 
any  of  iheni  If  you  put  them  into  the  handsome  73  Binders, 
you'tl  have  your  copies  when  you  want  them  . .  -  and  all  together 
with  that  yearly  index  in  the  December  issue.  Why  is  it  that  the 
article  you  need  the  most  is  always  in  a  missing  issue?  Let's  see 
.  , ,  did  Charlie  borrow  it  or  did  it  get  lost  when  we  cleaned  up 
last  year?  Get  a  binder  .  -  -  only  S6.50  in  red  with  gold  lettering- 
Two  for  SI  2,00. 


Use  the  order  card  in  the  back  of  the  magazine  or  itemize  youf 
order  on  a  separate  paper  &  mail  to: 

73  Magazine  Binders 
Peterborough  NH  03458 

Be  sure  to  include  check  or  detailed  credit  card  information. 
Add  SI  .00  shipping  &  handlii^  charge  for  each  order. 
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PLUS  3&  More  EjcciUng 
Feature  Artictes 
(see  page55^^^ 
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you  want  to 

SUBSCRIBE ! 

Also  tell  us  your  credit  card  number  so  we  can  enter  the 
subscription  for  you.  A  subscription  saves  you  a  bundle  of 
money  - . .  justfigureltout.  Al$2acopyyou7espending$24 
a  year,  yet  a  subscription  costs  a  lousy  $15.  Nine  dollars 
may  not  be  a  tot  today,  but  that's  no  reason  to  Just  throw  it 
away  because  you  don't  want  to  bother  to  pick  up  the  phone. 

Three  years  of  73?  If  you  figured  out  what  the  costs  you'd 
send  in  a  subscription  instantly.  Not  havmg  calculators  that 
go  out  that  far(anowing  for  the  usual  inflation.  Increases  in 
postage,  rising  paper  prices,  and  a  new  car  for  Wayne  , . ,  a 
copy  of  73  will  probably  be  $5  three  years  from  now),  no  one 
at  73  has  definitely  been  able  to  calculate  the  exact  cost  of 
three  more  years  on  the  newsstand.  One  thing  is  for  sure,  it's 
going  to  be  a  lot  more  than  the  current  three  year  $36 
subscription  rate,  which  Is  an  obvious  rip-off.  Call  in  your 
three  year  subscription  and  make  us  rue  the  day  we  came  up 
with  that  low  number. 


It's  toU  free 


800-258-5473 


and  someone  is  usually  around  during  office  hours  to  take 
your  order,  credit  card  number  (Master  Charge.  BankAmerl- 
card  or  American  Express).  While  you're  calling  what  would 
it  hurt  to  get  Kilobaud  too?  And  maybe  a  few  books  for  the 
bathroom. 

If  the  line  is  busy  tear  out  the  card  bound  In  the  back  of  the 
magazine  . . .  just  Inside  the  back  cover . . . 

While  you  are  tearing  out  cards  it  is  high  time  for  you  to 
mark  up  the  reader's  service  part  too,  A  good  response  con- 
vinces advertisers  to  run  more  ads  . . .  you  get  more  pages 
of  magazine.  It's  a  good  investment. 


73  Peterborough  NH  03458 
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CUSTOM  TRANSFORMERS  ^ 


HEAVY  DUTY  REPLACEMENT  TRANSFORMERS 


Collins  30S  1  Plate  Transformor  .  .  . 
Collins  516F-Z  Pawef  TranafDrmar  . 

Hunter  2OQ0B  Plate  Trensformor 

ETO  A'77D  Plstti  TTansfqrmar 

Hflnry  2K  Plata  Transttirmer    

Htrtrv  2K-2  Plirte  Trflnsformer , 

Htfirv  ZK-2A  Plal*  TransLformer  ...... 

H^nry  2K-4  Plate  TrauBformei * . 

Henrv  3K-A  P^ats  Trunjil ormar  ..  ^  <  .  ^  ,  ^ 
HMth  Maraudfii  HX-ICF  TransformBr   -  - 

Gpnsfit  GSB  100  TFaniformer , 

Natiunail  NC 1-2000  Rpwer  Trensf farmer 
Gonsel  GSB-201  Pawer  Trai^^DrimeF  .....  . 
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$165.00 
.  .  95,00 
.  125.00 
.  t25.00 

.    140,00 
.  165.00 

,  135-00 

,    165.00 

.  l6&.aD 

.     55-00 

i.  95.(K3 

,  1 25.00 

135.00 


SPECIALS 
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$t9S.OO 
.  125.00 
.  .  9B.aO 
.  135.00 
.  29.95 
.  .  BBB 
150  00 


Plate  Xf=MR.  460O  VAC  @  UA  I  CAS  230  VAC  60  Hi  primary,  Wt.  60  LB 
ftate  XFMfl.  35O0  VAC  @  1.0A  ICAS  230  VAC  60  Hz  |irirn3TVr  Wt,  41  LS 
Plat?  XFMR   3000  VAC  @  0  7A  tCAS  1 1S/230  VAC  60  Hz  pri.  Wt,  27  LB 
Plata  XFMR.  ^OOO  Vd  #  0.6 A  CCS  115/230  VAC  60  Hs  pfi,  Wt.  41  LB 
FIL  XFMft.  7.5VCT@21ACCS  117  VAC  60  Hz  primarv  Wt- S  LB    .  .-♦ 

F^L  Choke  biHtar  wound  30  AMP  RF  Filament  Choke  on  1/2k7  rod    

DC  Filter  Choke  8,0  Hv  @  1.5  ADC 

DC  SwrinqingChDhEf:  30  Hy  ^0  ISA  tn  5.0  Hy  P  lOAOC 100.00 

DC  Ftftor  Capackorii  ICKl  MFD  @4000  VDC $75.00 

^All  heavy  duty  tepiacement  transformers  are  electrically  super- 
ior to  originai  equipntent(&).  AH  trans  for  misrs  are  manufactured 
to  rigid  commercial  quuiity  specifications  and  each  carries  tt  24 
month  gtmranteel 

Write  today  for  a  free  quotation  on  any  transformer,  Choh^.  or 
aat arable  reactor. 

Peter  W.  Dahl  Co. 


4007  Fort  Blvd.  "  El  Paso,  Texas  79930 
Telephone  (915)  566-^5365  or  (91  5)  751^856 


D6 


Let  us  know  S  weeks  in  advance  so  that  you  won  t  miss 
a  single  issue  of  73  Magazine. 

Attach  old  label  where  indicated  and  print  new  address 
in  space  provided.  Also  include  your  mailing  label 
iwhe never  you  write  concerning  your  subscription ,  It 
helps  us  serve  you  promptly* 


Write  to ; 
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Peterborough  NH  03458 


D  Address  change  only 
D  Extend  subscription 
□  Enter  new  subscription 
D  1  year  $15.00 

Signature 


n  Payment  enclosed 
(1  extra  BONUS  issue) 

D  Bill  me  later 

(IVe  signed  below) 
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BASIC  Hmt  2nd  EiJt|«yn  S435 
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Vol.  Ill  - $39.95;  Vol.  IV  -  SS^fiS 

S#iind  th«  Dul  S4S5 
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BASED  ON  THE  CONCEPT  OF  THE  WORLD  FAMOUS  TS-520  ECONOMY  TRAN^rFiVFR     twf 

SAME  SUPERB  PERFORMANCE  AND  RELIABILITY     EVEN  fiRFATFRw^^ 

INCLUDING  THE  OPTIONAL  DIGITAL  FrIScY  DISPLA^ 

AN  UNSURPASSED  VALUE.  ^''^"^'-'^^■■U'^mai  UHtU  COST  PERFORMANCE. 
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